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It’s a cinch for a winch 
on TIMKEN’ bearings 


Heavy loads and wear are the problems engineers have to 
face when they design earth moving equipment like this. To 
carry the load on the winch, ten Timken® bearings are used. 
Thirteen more on the differential, pinion shafts, jackshaft 
drive wheels and rear wheels assure long life and trouble- 
free performance. Timken tapered roller bearings take any 
combination of radial and thrust loads, reduce friction, 
permit tighter closures. And they normally last the life of 
the equipment. 


How to mount winch drums 
on TIMKEN bearings 


To provide rigidity for both the single and double 
drums, the Timken bearings are mounted cone- 
adjusted. The adjustment is obtained through the- +H 
use of shims between the members carrying the 
Timken bearing cones and the units bolted to 
these members. A cup-adjusted mounting is used 
in the units carrying the clutch housing. In this 
case, the adjustment of the Timken bearings is 
obtained with shims between the cup carrier and 
the housing. 


How you can learn more 
about bearings 


Some of the engineering problems you'll face after 
graduation will involve bearing applications. If 
you'd like to learn more about this phase of engi- 
neering, we'll be glad to help. For additional infor- 
~ fax TAPERED ROLLER BEARINGS mation about Timken bearings and how engineers 
use them write today to The Timken Roller Bearing 
Company, Canton 6, Ohio. And don’t forget to clip 
this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER > THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @) AND THRUST -@~ LOADS OR ANY COMBINATION 3 
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For Your Courses, you'll need the best equipment. The 
Triangle Book Shop carries Keuffel and Esser and Dietzgen 
Drawing Instruments—both approved by the Cornell En- 
gineering faculty. 

And you can secure your Books and Supplies for all 
your Courses before registration at The Triangle. This will 
save you Time and Money. You receive 10% Dividend on 
all your purchases. 

Slide rules, tracing paper, cross-section paper, detail 
paper, and all engineering necessities are in stock for your 
selection. 


412 College Avenue 


‘You'll enjoy trading at the 
TRIANGLE 
BOOK 
SHOP 


Evan J. Morris, Proprietor 
Store Hours: 8:15 A.M. to 8:00 P.M. 


Sheldon Court 


/n the development of a new jet engine, 


difficulty was encountered due to the intense heats. 
Since the engine generated temperatures as high as 
400°F., even usual heat-resistant insulations on the 
ignition wires would not stand up. 

Okonite researchers were consulted on the problem. 
Their investigations led them to recommend Okotherm, 
an insulation of remarkable heat-resisting qualities, 
made by Okonite. Okotherm retains its dielectric 
strength over an extremely wide range of temperatures, 
and was consequently the first electrical cable to gain 
approval for the new engine. 


Tough jobs are the true test of electri- 
cal cable... and installations on such 
jobs usually turn out to be Okonite. 


a NITE Pr insulated wires and cables 
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CAR PULLERS, BARGE MOVERS 


ELECTRIC, GASOLINE, DIESEL 
Let Silent Hoist Car Pullers, electric, gasoline, and 
diesel driven Winches serve you. Power-driven Cap- 
stans, Gypsies, and single and double Winches for all 
materials-handling applications — rigging, skip hoists, 
maintenance, construction, cable ways, etc. 
CAPSTAN DRUM WINCH 


6 Sizes: 4 Sizes: 
Draw Bar Pull Capaciti 
2,000 Ibs. 6,000 Ibs. 
6,000 Ibs. 12,000 Ibs. 
12,000 Ibs. 24,000 Ibs. 
18,000 Ibs. 40,000 Ibs. 
22,000 ibs. 
30,000 Ibs. 


Mfrs. of KRANE KAR Swing-Boom Mobile Cranes, LIFT-O-KRANE 
Fork Lift Trucks, Cranes for Motor Trucks, Capstans, Gypsies, 
Single and Double Drum Winches, Coal Slicer Hoists. 


j SILENT Hoist & CRANE Co. 


S894 63rd St, Brooklyn 20,N.Y. 
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ws the police!” 


“What a way for a guy to wake up! 
“Maybe we shouldn’t've listened to 
that horror program on the radio, 
where secret police dragged a family 
off to a concentration camp. 
“Anyway, when that pounding on the 
door woke up Ethel and me... brother, 
I was practically on my way to some 
Siberian salt mine. 


“Sure, I finally opened the door... and 
there stood McCarthy, the night cop 
on our beat. It was only a short-circuit 
fire in our kitchen. 


“Only a fire? Wow! But with his help 
we put it out before any damage was 
done. Then Ethel made hot coffee and 
we finally got back to bed. 


“Only I couldn’t get back to sleep for 
a couple of hours. Kept thinking 
suppose it was the secret police! But 
that was nonsense. Here in America 
the police help us .. . not hound us 
like they do in countries where 
folks have forgotten what the word 
‘Freedom’ means. 


“Ah-h-h ... Freedom! Pick your own 
church, your own newspaper, your 
own candidates. Pay your taxes but 
do what you want with the rest. Own 
a house or rent it. Drive your own car 
or take a bus. Loaf or pick out a good 
job like I have with Republic. Help 
produce steel or autos or tanks... or 
work in a store or a bank, as you please. 


“Guess I’d gotten maybe a little too 
used to these Freedoms to appreciate 
them. So I made myself some promises. 
One was to read further than the sports 
pages. Another was to keep my eyes 
and ears peeled for those characters 
who try to do us out of our Freedoms. 


“I've been a thinking man since 
McCarthy almost broke our door 


down... bless him! 


REPUBLIC STEEL 


Republic Building, Cleveland 1, Ohio 


Republic BECAME strong in a strong 
and free America. Republic can 
REMAIN strong only in an America 
that remains strong and free...an 
America whose giant industries have u.ade 
her a giant among the nations of the world. 
And through these vast industries, Republic 
serves America. Take, for instance, our great 
Construction Industry . . . builders of homes 
and homesteads, stores and office buildings, 
mills and factories. Structures of sturdy steel, 
built with equipment of steel . . . the ki 
of quality steel Republic produces in increas- 
ing yearly tonnages to help keep America 
the buildingest nation in all history. 
* * * 
For a full color reprint of this 
Republic Steel, Cleveland 1, Obio 
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Among the thousands of Jenkins Valves on plant pipe- 
lines are these, where the identifying “highway yellow” paint 
for “Caterpillar” machines is prepared. Over 300 valves 
are used for flow control in each of several paint mixing units, 


JENKINS 


LOOK FOR THE DIAMOND MARE 


When the 
call came, 


“CATERPILLAR” 


Another of America’s 
vital plants equipped 
for lasting efficiency 
with 


JENKINS 
VALVES 


They’re working around the clock 

these days at Caterpillar Tractor Co., 

Peoria, one of the largest pro- 

ducers of earth-moving equipment and diesel engines. The 

big yellow “Caterpillar” machines are urgently needed—both 
for Defense and for essential civilian construction, 


Future-minded planning of this modern industrial plant 
helps keep production moving. All a equipment, 
for example, was selected on the basis of performance and 
long service life. The engine factory (above), like — 
building of Caterpillar Tractor Co., is equipped wit 
Jenkins Valves. 


Today, Jenkins is bending every effort to meet the Nation’s 
need for valves, It’s a big order. The men responsible for the 
defense production program know that valves are vital to 
plants readying the country for any emergency. And leadin 
architects, engineers, and contractors rely on Jenkins for oaak 
operating efficiency and economy. 


For they know Jenkins builds extra endurance into valves 
ome low upkeep cost records in every type of service. 
Yet, despite this extra value, they pay no more for Jenkins 

alves. For new installations, for all replacements, the 
Jenkins Diamond is their dependable guide to lasting valve 
economy. Jenkins Bros., 100 Park jy New York 17; 
Jenkins Bros., Ltd., Montreal, 


vr al Sold through leading Industrial Distributors everywhere. 
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How to control a fast ball 


When a jet airplane nears flying speed, its turbine rotor 
is spinning about 12,000 to 15,000 rpm. At that speed 
everything in the engine takes a beating. 

Thrust and centrifugal forces are at work. Heat causes 
expansion stresses. Any imbalance sets up vibration. 
Then there is friction. 

A jet engine is no spot for a part that can’t take it. 

One of the components that lead a hard life is the ball 
bearing for the main rotor shaft. It must be light in 
weight and compact. It must compensate quickly for 
distortion resulting from rapid and wide temperature 
changes. Shaft rigidity must be maintained and the bear- 
ing must overcome heavy gyroscopic forces and powerful 
thrust loads to do so. The shaft must be perfectly 


balanced to eliminate vibration at high rotary speeds. 

An important part of the bearing is the ball retainer. 
A large bearing manufacturer selected Synthane lami- 
nated plastic for his retainer. 

Synthane is tough and highly resistant to wear and 
abrasion. Synthane is light in weight. Synthane is di- 
mensionally stable over the temperature ranges en- 
countered. Oils or greases have little or no effect upon it. 

These are a few Synthane characteristics. It has many 
others—physical, mechanical, chemical and electrical. 
This Synthane combination of properties and charac- 
teristics may be the answer to one of your problems. 
To find out, send for the latest Synthane folder. 
Synthane Corporation, 10 River Rd., Oaks, Pennsylvania. 
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BALLISTICS 


The Theory of Firearms 


By GEORGE W. SUTTON, ME ’52 


Most engineers and scientists like 
to believe that high speed and high 
acceleration machinery are a pro- 
duct of modern engineering meth- 
ods and the more recently discov- 
ered laws of motion. But powder 
guns and cannons were doing their 
nefarious business long before the 
celebrated apple inspired the think- 
ing of Sir Isaac Newton. When con- 
trasted against some modern de- 
vices, the operation of a gun is in- 
finitely more complex. For instance, 
the average air compressor can de- 
liver air at only 200 psi; bottled air 
is at about 2000 psi; but the press- 
ures built up within the chamber 
of a cannon often exceed 40,000 psi! 
In terms of accelerations, an expen- 
sive automobile can accelerate to 
60 mph in 10 seconds; but a pro- 
jectile achieves a velocity of 2,000 
feet per second in only 0.03 sec- 
onds! 

The history of guns has been long, 
and unfortunately, rather bloody. 
Preh‘storic man is supposed to have 
discovered incendiary compounds 
in the form of impure potassium 
nitrate and charcoal, which he used 
to tinder his fires; and shortly after 
the fall of the Roman Empire, the 
Chinese were busy making fire- 
works. But it was not until the 
early fourteenth century that Roger 
Bacon, after crystallizing pure pot- 
assium nitrate, caused the first ex- 
plosion by adding sulphur and char- 
coal to it, calling the mixture gun- 
powder. When Berthold Schwartz 
evolved the theory of the gun in the 
early fourteenth century, he con- 


Stresses in anything from human bones 
to the breechblocks on big guns are 
analyzed by means of a new “photo- 
plastic” being demonstrated here. 


—Courtesy Westinghouse Corporation 
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cluded that this gunpowder would 
be the best propellant. The inven- 
tion spread with the speed of can- 
non balls; an Oxford manuscript 
showed a picture of a gun in 1325; 
the following year cannons were be- 
ing manufactured in Florence; and 
in 1331, the Germans were busy 
annilhilating the Italians. At first 
cannon were popular only for siege 
work, taking the place of slower 
and more cumbersome machines of 
war. A prince had only to borrow a 
few pieces, and he had soon blown 
to bits his feudal lord’s castle. As 
iron-working methods were im- 
proved, the breech block was add- 
ed, as was rifling of the bore; and 
in the seventeenth century, the 
granular form of powder replaced 
the pulverized form. 


Scientific Approach 


The first scientific approach to 
ballistics was made by Benjamin 
Robbins in England in 1743, when 
he introduced the ballistic pendu- 
lum. Although nitroglycerine was 
developed in 1845, it was not until 
1886 that the Frenchman Vieille 
used it as a propellant. Progressive 
burning was suggested by Rodman 
in the United States in 1860, by 
using a perforated grain. Since that 
time, numerous researchers have 
made it possible to predict perform- 
ance within an amazing degree of 
accuracy. 

The general interior ballistic prob- 
lem is stated very simply: given the 
composition, shape, and weight of 
powder, the chamber volume, and 
the projectile weight, find the pro- 
jectile velocity and chamber pres- 
sure as a function of time, until the 
projectile leaves the muzzle of the 
gun. What happens to the projectile 
after it leaves the muzzle is dealt 


with by the science of exterior ballis- 
tics. 

To start off the analysis, a better 
understanding can be obtained by 
comparing the gun, which is ac- 
tually an internal engine, with a 
gasoline engine. In the gasoline en- 
gine, combustion is initiated by a 
localized elevation of temperature 
at the spark plug; combustion is 
usually started in a gun by a smaller 
charge, called the primer or initia- 
tor; however, the fuel of the spark 
ignition engine is gaseous, but in 
the gun it is solid. In both the gun 
and the engine, detonation (a sud- 
den rise of pressure) is undesired; 
rather, smooth burning is sought. 
Sealing of the chamber is accom- 
plished in the engine with piston 
rings; the projectile has a copper 
driving band in its base which is 
plastically deformed during firing to 
fit the gun bore. The source of oxy- 
gen in the engine is air; but in pro- 
pellants it is usually in chemical 
combination in a nitrogen radical. 
But the most important difference 
is that the piston motion of the 
engine is controlled by the crank 
angle and is essentially cycloidal; 
but in the gun the projectile mo- 
tion is free. 


Slow Powders Used 


As mentioned before, the types 
of powders used to accelerate the 
projectile are called propellants. 
Their rate of burning is slower than 
that of high explosives, which det- 
onate immediately, detonation be- 
ing unsuitable for closed chamber 
burning. The propellant powder is 
usually nitrocellulose alone or in 
combination with nitroglycerine and 
other compounds. The grains of pro- 
pellant burn at their surface, and 
after being completely consumed, 
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the gaseous products of combustion 
expand adiabaiically. The energy of 
the burned explosive is dissipated in 
the following ways: 

(a) Forward kinetic energy of the 
projectile and gases. 

(b) Rotational energy of the pro- 
jectile due to rifling. 

(c) Kinetic energy of the recoil- 
ing parts and carriage. 
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Figure 1. Various shaped propellants at 
different times during burning. 


(d) Resistance of the air to the 
motion of the projectile within the 
gun tube. 

(e) Heat loss due to conduction 
through the gun tube. 

(f) Sensible and latent energy in 
the exhausted products of combus- 
tion. 

Summary of symbols used: 

A—Cross sectional area of the 
bore. 

a—Constant in the Le Duc equa- 
tion. 

b—Constant in the Le Duc equa- 
tion. 

C—Weight of propellant charge. 

C,—Specific heat at constant voi- 
ume. 

D — Characteristic propellant 
grain dimension. 

f—Fraction of D remaining at 
time t. 

g—Gravitational constant. 

J—Mechanical equivalent of heat. 
k—Adiabatic expansion exponent. 

L—Propellant force constant. 

m—Pressure exponent. 

P—Chamber pressure. 

q—Propellant form factor, 


R—Gas constant. 

s—Density of propellant. 

t—Time. 

T—Gas temperature. 

T, — Temperature of uncooled 
gases. 

V—Volume behind projectile. 

V,—Initial chamber volume. 

v—Projectile velocity at time t. 

W—Projectile weight. 

x—Projectile travel in gun tube. 

z—Fraction of propellant burned 
at time t. 

To obtain the most possible work 
on the projectile, and hence the 
greatest possible muzzle velocity, 
it is desirable to have the pressure 
behind the projectile as high as 
possible, and over a long distance 
since dW = PdvV. This can only be 
accomplished by causing the rate 
of burning of the propellant to in- 
crease as the projectile travels down 
the barrel. This is done by having 
the burning area of the propellant 
‘grain increase as burning progresses. 
For a cylindrical grain (see figure 
1) it is evident that the burning 
area decreases. With a_ tubular 
shaped grain, the burning area re- 
mains constant; but with perforat- 
ed grains, the burning area, and 
thus the burning rate, increases, un- 
til only the slivers between holes 
remain. This can be expressed 
mathematically as follows: 


(1) z= (1—f) (1+¢f) 
The q factor varies from —1 to +1 
for various grain shapes; for a tubu- 


lar section q = O, and for a cylin- 
drical grain q = 1. From the above 


equation, the burning rate is evi- 
dently Cdz /dt. 

Regressive burning shapes, such 
as cylindrical, usually burn longer 
than the perforated progressive 
type, not only reducing the muzzle 
velocity of the shot, but also caus- 
ing “flash” and often spewing forth 
burning propellant. When using per- 
forated grain, the remaining slivers, 
which burn regressively, are often 
eliminated by scalloping the edges 
of the grain. 

The rate of burning also increases 
with the pressure in the combustion 
chamber. This may be expressed as 


(2) D(df/dt) = BP= 


Although m varies from 0.8 to 
1.05, the value of 1.00 is usually as- 
sumed to simplify the mathematics. 
The above two equations hold true 
for the surfaces of the grains being 
ignited simultaneously. 

The next consideration in the 
chemical energy of the propellant. 
This is expressed in terms of the 
maximum temperature of the un- 
cooled products of combustion: 
L = RT, and is about 10° (fps)? 
for commercial propellants. 

The equation of state may now 
be written from: 


(3) Pivea 


where a is the covolume factor, 
to cover variation from the ideal 
gas law because of the closeness of 
the gas molecules in the chamber. 
During firing, the volume between 


(Continued on page 30) 


Figure 2. Variation of tube strength, chamber pressure, and projectile velocity as a 
function of projectile travel. 
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MEN and WINGS 


By HOWARD M. BELLIS, ChemE ’54 


Before a great invention is cre- 
ated, much work must be done, 
occasionally by one man, more of- 
ten by many. The invention of the 
airplane is an ‘illustration of the 
latter. Wilbur and Orville Wright 
are almost universally acclaimed as 
the originators of successful pow- 
ered flight. But, invaluable as their 
work was, there were many others 
who laid the groundwork. Through- 
out history men have wanted and 
tried to fly, meeting with few suc- 
cesses and many failures. But long 
before the twentieth century they 
were learning. 


Men’s attempts to fly can be 
divided into two main classifica- 
tions: powered craft and _ gliders. 
These may be further broken down 
into models and man-carrying craft. 
Throughout the history of aero- 
nautics, definite periods may be 
discerned in which first one and 
then another of these groups held 
various men’s interests. 

At first they tried to reach the 
skies, both literally and figura- 
tively. Models and gliders had little 
attraction when contrasted with 
flying under one’s own power. An- 
cient myths and legends reflect 
their yearning in tales such as that 
of Daedalus and Icarus, who mod- 
eled wax and feathers into giant 
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bird’s wings. As birds were the most 
obvious flying things, it was na- 
tural for men to imitate them. So 
they concentrated on bird-like ships 
with flapping wings powered by the 
muscles of the operator. 

Roger Bacon was one of the first 
to consider imitating bird’s wings, 
but only as a means of propelling 
a lighter-than-air craft. Leonardo 
Da Vinci in the thirteenth century 
made diagrams of wings to be at- 
tached to a man’s body so that he 
might fly. Many others conjured 
up plans of ornithopters, or bird- 
winged ships, but no serious at- 
tempt to utilize them was made un- 
til the middle of the eighteenth 
century. In 1742 the Marquis de 
Bacqueville attached large paddle- 
shaped wings to his hands and feet 
and tried to fly across the Seine. 
He landed ignominiously in a 
washer-woman’s barge and broke 
both legs, putting an end to the 
project. 

An English artist named Miller 
constructed a flying chariot in the 
shape of a West Indian crow. Spec- 
tators thought the motion of the 
wings in perfect imitation of na- 
ture, but the craft never left the 
ground. Several others attempted to 
build craft with wings modeled on 
those of different birds at this time, 


Early Curtiss biplane used by the Navy. 


but the only one to leave the 
ground was one having elliptical 
wings covered with strips of cloth 
similar to the modern ribbon para- 
chute. The ship and its inventor, 
Jacob Degan, climbed to a height 
of fifty-four feet. However, ninety 
of the hundred and sixty pounds 
of the load were supported by a 
balloon. 

Only at the turn of the century 
did most men come to realize what 
a few people had been trying to say 
for years; that man’s muscles sim- 
ply were not powerful enough to 
lift himself into the air. But at this 
time there was no other source of 
power both strong enough and light 
enough to serve the purpose. Men 
were faced with two alternatives; 
they could turn to powerless flight 
—gliders—or they could build mod- 
els powered by available mechani- 
cal means and hope to develop an 
efficient engine for later use. One 
or two followed the former course, 
but from 1800 to the 1870's most 
men chose the latter. 

Sir George Cayley, the father of 
modern aeronautics, followed both. 
He, like his predecessors, had tried 
an unsuccessful man-powered orni- 
thopter. But unlike them, he turned 
to other fields of flight. He was the 
first to design a working helicopter 
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model. Twisted rubber bands 
caused two windmills attached to 
a vertical shaft to rotate. He built 
several of these models, and their 
descendants became popular as 
toys. One such plaything helped to 
stimulate the Wright Brothers into 
experimentation. 

Cayley was the first to do extend- 
ed theorizing. He considered such 
things as wing loads, initial velo- 
city, bending moments, and_ the 
need for lightness and strength. He 
designed a model powered by pro- 
pellors and fitted with fixed wings 
set slightly tilted up toward the 
front instead of the usual flapping 
wings. This was the prototype that 


In 1842, W. H. Phillips made an 
attempt to use steam as a power 
plant. He built a twenty pound 
helicopter with revolving fans in- 
clined at an angle of twenty de- 
grees from the horizontal. Steam 
generated from the combustion of 
charcoal, nitre, and gypsum was 
used in the same elementary way 
as in Hero’s ancient machine, by 
ejecting it through bent arms caus- 
ing them to rotate. The model at- 
tained considerable altitude and 
covered several hundred feet lat- 
lerally. But the extravagant and 
wasteful use of steam prohibited the 
engine’s use in full scale craft, and 
most inventors continued to use 


Early biplane similar in design to the original Wright brothers model. 


set the pattern for many future 
craft. 

He also constructed a full-scale 
biplane glider. Its wing area was 
three hundred square feet, small by 
modern standards, but enough to 
make it the first successful glider. 
The ship, piloted by Cayley’s 
coachman, was launched from a 
hill over a valley and covered nine 
hundred feet, eventually meeting 
the hill on the other side. The coach- 
man emerged from the wreckage 
unhurt physically but with enough 
wounded dignity to cause him to 
leave Sir George’s employ. Cayley 
never tried to repair the ship; and 
thus the last important attempt 
at gliding for many years came to 
an end. 


simpler means, such as rubber bands 
and compressed air. 

Six years later John Stringfellow 
followed by Cayley’s ideas of hori- 
zontal wings and built a triplane 
model. The ship was driven by two 
propellors and was one of the first 
to have a tail. Even so, it had little 
stability and its design showed poor 
comprehension of aerodynamics. It 
achieved a flight of sixty feet, but 
its major contribution to areonau- 
tics was its engine, a light, well-de- 
signed steam plant capable of pow- 
ering a better ship. 

In 1870 the growth of aeronautics 
shifted to France where Alphonse 
Pénaud started experimenting with 
rubber-driven helicopters. They 
reached their height of development 


in his hands. His tastes were catho- 
lic, however; he built an ornithopter 
and a stick body monoplane as 
well. Both were rubber powered, 
and the latter flew 130 feet. Pén- 
aud’s ships made no great head- 
lines, but served to consolidate pre- 
vious advancements in the field. 
But he was a man who looked to 
the future. “One of his most remark- 
able achievements was his design for 
a monoplane amphibian . . . in- 
corporating a streamlined hull . . . 
stressed skin construction, controll- 
able pitch metal propellors, retract- 
able landing gear, highly polished 
finish for less air resistance, shock 
absorbers, full instrumentation (in- 
cluding an automatic pilot), and 
single stick control.” All this was 
patented in 1876. He tried many 
times to get backing for the enter- 
prise and finally shot himself in 
despair over not having been able 
to get the craft built. 


Revives Ornithopter 


A notable attempt was made to 
revive the ornithopter at this time. 
Gustave Trouvé designed an ex- 
tremely unusual model that made 
use of gas from explosions for 
power. A cylinder was bored to hold 
twelve charges and a hammer mech- 
anism was designed to fire them one 
at a time as the cylinder was ro- 
tated, in the manner of an auto- 
matic pistol. The gases were guid- 
ed into the center of a semi-cir- 
cular tube, closed at the ends. 
There the pressure momentarily 
straightened the tube out, as in a 
pressure gage. Fantastic as the ship 
may seem, it achieved flight ex- 
ceeding two hundred feet. Its pos- 
sibilties, however, were more lim- 
ited even than W. H. Phillips’ ma- 
chine. 

Lawrence Hargrave joined the 
revival on the ornithopters in the 
1880’s and built some fifty models. 
He was firmly convinced that flap- 
ping-winged ships would fly, even 
though some of his own more ortho- 
dox ships outperformed them. At 
first he used rubber bands, then 
compressed air, and finally steam. 
One steam ship covered 128 feet in 
eight seconds. Like most of the 
earlier experimenters, the Australian 
used a flat instead of a curved 
wing. This was in spite of the fact 
that he experimented with bird’s 
wings and airfoils of many shapes. 
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Throughout the epoch from Cay- 
ley to Hargrave, men were con- 
cerned with two questions: the rela- 
tive merits of ornithopter, helicop- 
ter, and fixed-wing ships; and the 
quest for power to drive them. The 
fixed-wing ship had risen along with 
the helicopter while the ornithopter, 
which still defies engineering, de- 
clined. Rubber and compressed air, 
not suitable for large-scale applica- 
tion, were sacrified for steam. But 
while knowledge of “how” planes 
flew was growing, knowledge of 
“why” was not. Little was done 
after Cayley in the way of theoreti- 
cal research, without which real 
progress was impossible. And, during 
this time, a new epoch was start- 
ing—that of the gliders. 


LeBris’ Glider 

Though Cayley’s glider was a 
comparative success, there was only 
one other gliding attempt of any 
note before the 1880s. A few intrep- 
id souls jumped from barns with 
usually a sprained or broken ankle 
for their efforts. But it remained 
for a French sea captain named 
Le Bris to approach Cayley’s 


achievement. Reports of Le Bris’ 
flight are not well authenticated 


and probably are exaggerated; they 
were first made public in 1885 in a 
contemporary novel. Octave Chan- 
ute, however, made an investigation 
and concluded that they were 
founded on fact. Le Bris’ ship was 
modeled on an albatross. It was 
launched by being towed by rope 
from a horse-driven cart. Unnoticed 
by Le Bris, or so we are told, the 
driver of the cart became tangled 
in the rope and was hoisted aloft. 
Driver, pilot, and plane came to 
earth an eighth of a mile away after 
attaining an altitude of three hun- 
dred feet. At a later date the cap- 
tain tried launching himself from 
the edge of a quarry. An updraft 
turned him over and he crashed, 
breaking both legs. Like others, he 
became discouraged at this point 
and turned to other fields. 


Montgomery Flies 

If Captain Le Bris’ experiments 
were of little use in furthering aero- 
nautics, the work of Professor J. J. 
Montgomery in California contrib- 
uted a great deal. In his experimen- 
tation from 1884 to 1894, he came 
to suspect the value of curved over 
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flat wing surfaces. He also was 
aware that pressure was greatest 
at the leading edge and decreased 
toward the rear, a fact that did not 
become an established aeronautical 
principle until 1910. Professor 
Montgomery made several flights of 
from three to six hundred feet. At 
first he used the orthodox method 
of launching his craft from hill tops, 
but later tried launching them from 
hot-air balloons. One flight was 
made from an altitude of thirty-five 
hundred feet, during which Mont- 
gomery gave an exhibition of soar- 
ing, swooping, and circling. Not to 
be outdone, one of his assistants 
warped the wings of the craft and 
completed two somersaults. 

Montgomery also made use of a 
tandem monoplane type of craft 
which was to serve as a prototype 
for later experimenters. Like many, 
he felt the air currents from two 
wings mounted one atop the other 
would interfere with each other and 
reduce efficiency. 


Lilienthal Uses Airfoil 

Independently of Montgomery, 
Otto Lilienthal also experimented 
with the same curved wings. Lilien- 
thal, a die-hard believer in orni- 
thopters, turned to gliders as a 
source of information and eventu- 
ally became completely absorbed in 
them. From 1893 until his death in 
a crash in 1896, the German made 
over two thousand flights. Although 
his work was improved upon by 
Pilcher, to Lilienthal belongs the 
credit of demonstrating the super- 
iority of arched over flat surfaces 
and of reducing gliding flight to 
regular practice. He experimented 
first with monoplanes and then with 
biplanes. He found the latter fur- 
nished him with more stability and 
better results. All his ships were 
so constructed as to leave the pilot 
dangling in a vertical position. His 
wings, especially those on his mono- 
planes, gave him a bat-like appear- 
ance, for he had not changed to 
rectangular wings, as had Mont- 
gomery. With one ship weighing 
two hundred and twenty pounds 
fully loaded, and having a span of 
twenty-three feet, he flew twelve 
hundred feet, almost a quarter of a 
mile. 

A young Englishman, Percy Sin- 
clair Pilcher became a disciple of 


Lilienthal. Pilcher had worked with 


Hiram Maxim, who will be men- 
tioned later, and afterwards fol- 
lowed the German glider’s experi- 
ments. Even before joining Lilien- 
thal he had built a small ship, the 
Bat. Using Le Bris’ method of 
launching, he achieved a flight of 
over a minute’s duration. He also 
built three other ships, combining 
his experience with what he learned 
from Lilienthal. But, unlike Lilien- 
thal, Pilcher had little faith in bi- 
planes. All three were monoplanes. 
In the last of his monoplanes he 
flew about seven hundred and fifty 
feet, launching his ship over a deep 
valley. 


Pilcher Killed 


In 1899 Pilcher designed a pow- 
ered ship. In the preceding year he 
had studied some experiments of 
Hargrave with box kites and was so 
impressed with them that he gave 
up monoplanes and went to the 
opposite extreme, building a tri- 
plane. He had an engine under con- 
struction when, in September, 1899, 
he was killed in a crash during a 
demonstration flight. 

Lilienthal served to stimulate 
another experimenter, Octave Chan- 
ute. Chanute was sixty when he 
started in 1896 at Dunes Park on 
Lake Michigan, but age did not af- 
fect his scientific ability. He kept 
excellent notes on all his experi- 
ments and even succeeded in tak- 
ing photographs of consecutive 
phases of a single flight. His actual 
flights through the air were less im- 
pressive and daring than those of 
Lilienthal and Pilcher, but he had 
a better scientific training and more 
ability as a designer. 


Chanute Attains Stability 


Instead of trying for records, (his 
best flight was only 360 feet), he 
concentrated on what he consid- 
ered the most important problem 
in aeronautics: stability. He ex- 
perimented with five pairs of wings, 
then reduced the number to three 
and finally two. Chanute, like Cay- 
ley and Lilienthal, found the bi- 
plane the most stable and efficient 
design. It was eventually a biplane 
that achieved what monoplanes and 
tandem monoplanes could not: suc- 
cessful controlled flight under 
power. Even for many years after 
the Wright Brothers first flew, the 
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biplane was the only type to fly. 
Chanute’s ship was so stable he oc- 
casionally allowed friends to try it. 
Unlike most previous attempts, his 
experiments were not marred by 
accident. In 1896 and 1897 he made 
over a thousand successful flights. 


Power Flight Tried 

As the development of gliders 
reached its prime, men once more 
began to try powered flight. To- 
ward the end of the century the 
steam engine was being perfected 
to a point where it might be feas- 
ible as a source of power, more 
so at this time than for Stringfel- 
low and Phillips. The turn of the 
century also brought the internal 
combustion engine, unencumbered 
by boilers and without the need of 
open flames. From 1890 through 
1903, there were four major at- 
tempts at powered flight. Two were 
made with monoplanes, one with a 
tandem monoplane, and the final, 
successful one, with a biplane. 

The first attempt is still partially 
obscured by the secrecy that sur- 
rounded it. Clement Ader, aided by 
the French Government, built two 
ships that many feel deserve the 
credit given that of the Wright Bro- 
thers. Ader’s adherents claim that 
he made two successful flights, one 
of a hundred and sixty-four and 
the other of a thousand feet. On 
both occasions the flights were car- 
ried on in secret. The first ship, the 
Eole, was tested in 1890. It had a 
wingspan of 46 feet and weighed 
four hundred and forty pounds. 
Two witnesses claimed that the ship 
covered over fifty meters in the 
air. In any event, the ship crashed 
and was damaged beyond repair at 
the end of the run. 

A second ship, the Avion, was 
then built. It was slightly larger 
than the Eole and, like it, had wings 
modeled on those of a bat. In 1897, 
seven years after the first flight, 
the Avion was tested -before mem- 
bers of the French General Staff. 
The ship was supposed to follow a 
chalk line, but a crosswind arose, 
and it was carried a good distance 
to one side. Some witnesses believed 
that the ship flew the distance. Oth- 
ers felt that the cross-wind caught 
the ship and carried it, finally 
dumping it end over end, destroy- 
ing it in the crash. The French 
Government evidently felt that the 
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ship was capable of flight, whether 
or not it had flown. They gave Ader 
more funds to continue his work 
and suppressed news of the at- 
tempts until after the Wright Bro- 
thers had flown. 

Two other experimenters, Sir 
Hiram Maxim and Professor Steven 
Langley were also doomed to unsuc- 
cessful attempts. In each case their 
ships were capable of flight but 
were never completely airborne be- 
cause of mishaps. And in each case 
their failures brought much needed 
aeronautical information to light. 
The gliders had proved the effici- 
iency of arched over flat wing sur- 
faces, and they had developed ele- 
mentary ideas of stability. But 
quantitative theories were sadly ab- 
sent for the most part, and, when 
present, were based on outdated 
ideas. Maxim had the greatest con- 
tempt for almost any aeronautical 
theory other than his own. He felt 
that “nearly all the mathematicians 
are radically wrong, Professor Lang- 
ley, of course, excepted.” He made 
elaborate dynamomter tests with 
propellors at different speeds. He 
constructed a wind tunnel and then 
a whirling arm to test airfoil sec- 
tions and parasite drag. He was 
convinced that the propellor was 
the most efficient means of propul- 
sion, better than anything in na- 
ture. “ . .. and no doubt there 
would have been fish with screw 
propellors, providing that Dame 
Nature could have made a fish in 
two pieces.” He also found that 
wings could support a much greater 
weight than had previously been 
supposed. 


Maxim Builds His Ship 

Maxim did not do things half-way 
in building his ship. It was one 
hundred and forty-five feet long, 
one hundred and four feet in span, 
and had a gross weight of four tons. 
A third of this was the weight of the 
wheels and carriage, for Maxim did 
not intend the ship to fly until 
fully tested. It was powered by a 
three hundred and sixty horse- 
power steam engine. In order to 
conserve water, exhaust vapors 
were piped through the steel tub- 
ing framework to be cooled and re- 
used. The ship was run on eigh- 
teen hundred feet of track set down 
on his estate at Bexley, Kent, Eng- 
land. Despite its weight, the ship 


showed a marked tendency to rise 
from the track. So Sir Hiram added 
two more wooden rails above the 
wheels to keep the ship from rising 
more than a few inches. Throughout 
1893 and 1894 he ran tests on the 
ship, adding and subtracting wing 
surfaces, 

Finally he opened up the engine 
to a boiler pressure of three hun- 
dred and twenty pounds. Two- 
thirds of the way down the track 
the wheels tore the wooden guard 
rail loose and the ship started into 
the air. Rather than risk free flight, 
Maxim cut off the steam and came 
to a crash landing. He had put a 
great deal of money into the ma- 
chine and gave the project up ra- 
ther than invest more in repairing 
it. 


Langley’s Experiments 


Where Maxim had started with 
the very large, Professor Langley 
started with the small. Working 
with the Smithsonian Institute, 
Langley began with variations of 
Pénaud’s powered models. But he 
had less success than the French- 
man, and so turned to indirect ex- 
perimentation. Like Maxim, he re- 
lied largely on his own figures and 
also used a whirling arm to test 
various shapes and designs. He 
came to Pilcher’s earlier conclusion 
that the monoplane was more suit- 
ed for flying than the biplane and 
also gave up all sources of power 
except steam for his subsequent 
models. He built eight Aerodromes 
of about twelve to fourteen feet 
span. The first five were failures, 
mostly due to insufficient power. 
The sixth managed flights of six or 
seven second’s length, and the last 
two proved successes. In 1896 he 
was finally able to send one ship 
3200 feet. 

Up to this point he had not in- 
tended to go beyond models. But, 
stimulated by the Spanish-Ameri- 
can War, the War Department of- 
fered him a grant of fifty thousand 
dollars to develop a full scale ship. 
He accepted it. 

Langley at once felt the need for 
a better and safer source of power 
than steam. Accordingly, he and his 
assistant, Charles Manly, an engin- 
eer of Cornell University, set out 
to obtain a gasoline engine of suffi- 
cient power. They contracted with 

(Continued on page 34) 
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Propane - Fuel of Tomorrow 


Already Used by Buses, May Soon Be 


Installed In Autos 


By HENRY F. DIMMLER, EE ’54 


Gasoline, long enjoying a mon- 
opoly in the motor-fuel field, is at 
last being challenged by a petrol- 
eum by-product. The challenger is 
propane—also known as liquified 
petroleum or refinery gas. Once con- 
sidered as a useless “drug-on-the- 
market” product by refiners, pro- 
pane is stepping to the fore as an 
internal combustion engine fuel for 
trucks, railroad equipment, buses, 
and tractors. It has firmly en- 
trenched itself in these commercial 
fields, and now looms as a possible 
super fuel for the knockless, high- 
powered automobile engine of the 
near future. 


Propane Wasted 


Back in the 1920’s propane—con- 
sidered a dangerous and useless by- 
product of the petroleum industry 
—was burned in large flares at the 
refinery. Thrift-conscious petroleum 
engineers realized that refinery 
profits were literally going up in 
smoke from these propane torches, 
and set out to find a market for the 
unwanted product. Since the char- 
acteristics of propane roughly par- 
allel those of natural gas, the first 
market explored was that of gas re- 
frigerators, stoves, hot water heat- 
ers and house heaters—all of which 
had successfully been burning na- 
tural gas. Bottled in large metal 
pressurized cylinders, propane soon 
expanded to the commercial fields 
of food processing, farming, and in- 
dustry. 


Converts To Propane 


Finally, in 1930, propane invaded 
the motor fuel field and soon proved 
that it was there to stay. Trans- 
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continental truckers, railroads, trac- 
tor and stationary engine users all 
converted to propane operation and 
proved it a successful fuel under 
the most trying operating condi- 
tions. Despite the remarkable per- 
formance of propane as a motor 
fuel, its use was limited until World 
War II when a severe shortage of 
gasoline prompted commercial con- 
sumers te find a less strategic, sub- 
stitute fuel. 


Excellent Performance 


Propane was the answer and the 
liquified petroleum gas market grew 
tremendous almost overnight. Per- 
formance figures soon proved that 
propane was indeed a new super 
fuel with a bright future. It is now 
cutting deeply into the gasoline 
monopoly in all internal combus- 
tion engine fields. A fleet of 500 pro- 


pane-operated buses is now operat- 
ing in Chicago. Transportation com- 
panies throughout the United States 
are embarking on conversion pro- 
grams for buses and trucks. Con- 
version of farm tractors and heavy 
construction equipment is progress- 
ing rapidly with a resultant high 
return on initial investment. Indi- 
cations are that the automobile is 
next in line for the switch to pro- 
pane. 

What claim has propane to the 
title of “super fuel?” Performance 
figures tell the story. Perhaps the 
most important figure to the motor 
fuel users it its price. In many lo- 
calities, propane undersells gasoline 
by ten cents per gallon, tax includ- 
ed. But, economy doesn’t stop here. 
Being a dry gas, propane eliminates 
thinning of lube oil and resultant 
cylinder scoring. It has been proved 


Schematic diagram showing the method of supplying and carburezing propane. 
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Above is a diagrammatic picture of the flow-path of propane from high pressure fuel 
tank until it is finally injected in the cylinders. 


conclusively that lubricating oil can 
be run from five to six times longer 
when using propane as the engine 
fuel. The saving in oil alone is quite 
a large item! 


Uniform Carburetion 


Propane is stored under pressure 
as a liquid in the fuel tank. When 
reduced to atmospheric pressure 
just prior to carburetion, it changes 
state to a perfectly dry gas. A thor- 
ough mixing of this dry gas with 
air takes place and the result is a 
uniform distribution of fuel and air 
throughout the manifold. With a 
wet fuel, such as gasoline, this uni- 
form mixing and distribution is 
never attained. The overall effect of 
this improved carburetion is to pro- 
vide smoother power impulses and 
to eliminate crankcase dilution en- 
tirely. 


Exhaust Odors Reduced 


Since propane is more completely 
burned than gasoline, harmful car- 
bon deposits within the engine are 
eliminated and exhaust smoke and 
odors are virtually nonexistant. Cold 
weather vaporization problems also 
are eliminated since propane re- 
mains in the vapor state down to 
—44°F at atmospheric pressure. Its 
high octane rating (125 as com- 
pared with 85 for good grade motor 
gasoline) makes possible engines 
with compression ratios up to 14-1. 
Knocking or detonation is elim- 
inated and a resulting power in- 
crease of up to 20% is made possible 
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by this doubling of the compres- 
sion ratio over the present gasoline 
engine. 


This smoother-burning fuel great- 
-ly decreases wear and tear on en- 
gines, with resulting decreased 
maintenance costs and longer en- 
gine life. A heavy-duty trailer truck 
engine, run 250,000 miles on pro- 
pane, exhibited cylinder wear equal 
to 30,000 miles with gasoline when 


finally overhauled. 

One disadvantage of propane is 
its low heating value. While the 
heating value of a fuel has little 
effect on power output, it is a direct 
measure of the quantity of fuel re- 
quired—the higher the heating 
value of the fuel, the lower the quan- 
tity of fuel required to do the same 
work. The heat value of propane is 
about 92,000 B.T.U. per gallon, 
compared with 130,000 B.T.U. for 
motor gasoline. Propane consump- 
tion is therefore somewhat higher 
than gasoline. However, it has been 
proven that propane engines operat- 
ing at 10-1 compression ratio will 
give the same mileage per gallon as 
a conventional gasoline engine with 
7-1 compression ratio. 


Storage Difficulties 


Another disadvantage is the dif- 
ficulty of transporting and storing 
propane. Since it must be stored 
under pressures up to 250 psi, 
heavy steel tanks and gas-tight lines 
are required. At present, the de- 
mand for motor fuel propane is not 
very great and thus filling stations 
are few and far between. However, 
as demand increases, servicing, fa- 


(Continued on page 36) 


The combination propane and gasoline carburetor and propane regulating unit pictured 

below provides for either propane or gasoline operation of the engine. Liquid propane 

enters the filter (lower center), travels to the propane vaporizing and regulating unit 

(left) and thence to the downdraft combination carburetor (far right). For gasoline 

operation the valve above the propane filter closes off the L.P. gas flow and a second 
valve admits gasoline directly to the carburetor. 
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John T. Parson Dies 

John T. Parson, professor emeri- 
tus of engineering drawing and the 
man for whom the Johnny Parson 
Club on Beebe Lake is named, died 
on April 28 after a long illness. He 
was 80 years old. 

Professor Parson began his career 
at Cornell in 1895, when he was 
appointed an instructor in Civil En- 
gineering. He first came to Ithaca, 
though, in 1893 to work with Este- 
van Fuertes, then head of Civil En- 
gineering, on plans for Brazilian 
sewers. He spent about a year here, 
returning to an engineering office 
in his native Washington and then 
came back to Ithaca to work on the 
plans for Ithaca’s sewer system. 

He was associated with several 
of the E. G. Wyckoff industries and 
formed the Armstrong Company, 
his own enterprise, for the manu- 
facture of portable school houses. 
Several of these were sold in Tomp- 
kins County including the school 
building that formerly stood on 
Cornell Heights, and the Ithaca Re- 
construction Home school building. 

Professor Parson will be remem- 
bered best by Cornellians for the 
active part he took in developing 
Beebe Lake as a winter sports arena. 
He was the first man to clear the 
snow from the ice for skating and 
had much to do with building the 
first two toboggan slides. The Uni- 
versity acknowledged his efforts in 
the development of the winter 
sports program by naming after 
him the club on the west end of 
the lake which has long since grown 
to be a Cornell tradition. 


Professor Henriksen Article 

A technical article on metal cut- 
ting by Prof. E. K. Henriksen, head 
of the department of materials pro- 
cessing at Cornell, appears in the 
May issue of the “Transactions” of 
the American Society of Mechanical 
Engineers. 

Professor Henriksen gave his 
paper on “The Stress Distribution 
in the Continuous Chip” at the 
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semi-annual meeting of the ASME 
in St. Louis a year ago. In an ap- 
pendix he presents a theory de- 
veloped since that time. 


Professor Burrows Dies 

Earle Nelson Burrows, associate 
professor of structures in the School 
of Civil Engineering, died unex- 
pectedly at his home on May 6. He 


Professor E. N. Burrows 


was 68 years old and would have 
reached retirement age last June. 

Professor Burrows received the 
degree of Civil Engineer from Cor- 
nell in 1907, and was awarded the 
Master of Civil Engineering degree 
in 1914. He became an instructor in 
the School of Civil Engineering in 
1911, was made assistant professor 
of structures in 1915, and promoted 
to associate professor in 1941. 

He had wide experience as a con- 
sultant, particularly in the field of 
steel construction, and served for 
many years as consulting engineer 
to the Ithaca Board of Public 
Works. From 1907 to 1908 he was 
design engineer for the Owego 
Bridge Company and from 1908 to 
1910 for the American Bridge Com- 


pany of Gary, Indiana. 

In addition to his teaching duties, 
Professor Burrows served as secre- 
tary of the engineering faculty and 
as a class adviser. During World 
War II he taught defense training 
evening courses in Elmira and Bing- 
hamton. He was a member of Seal 
and Serpent, Chi Epsilon, national 
honorary society in civil engineer- 
ing, and the American Society of 
Civil Engineers. 


Areo Lab Research 

Sharply inreased activity, reflect- 
ing mobilization research for the 
military services, was reported by 
Cornell Aeronautical Laboratory in 
a year-end review. 

An applied research center, the 
laboratory devotes about 95 per 
cent of its efforts to development 
projects for the armed forces. It is a 
self-sustaining, non-profit corpora- 
tion with 100 per cent of the stock 
held by Cornell University. 

Dr. Theodore P. Wright, vice 
president for research at the Univer- 
sity and president of the Labora- 
tory, said the Korean conflict and 
national mobilization had resulted 
in an increase in the facility’s annual 
volume from $3,600,000 in 1949-50 
to $4,500,000 in the past year. To 
handle the heavier load, he report- 
ed, the staff was increased from 575 
to 675 during the same period. 

Dr. Wright disclosed that the 
laboratory is at work on 130 differ- 
ent projects and has a backlog of 
about $8,500,000 in research con- 
tracts. 

Although most of the research is 
“classified” for security, the report 
indicated that work is being done in 
guided missiles, armament and 
similar fields. 

Among non-classified re- 
search, Dr. Wright listed projects 
ranging from a study of atmospheric 
electricity to the development of 
an improved aviation combat hel- 
met. He included investigations of 
helicopter performance, air traffic 
control and other phases of air 

(Continued on page 42) 
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“The objects of this Society are to promote the welfare of the College of Engineering at Cornell University, 
its graduates and former students and to establish closer relationship between the college and the alumni.” 


The effectivenesso of most volunteer or non- 
paid organizations depends on three factors— 


1. Having a sound purpose; 
2, The extent of the finances; 
83. The interest of the members. 


Obviously these all overlap. Let’s examine the 
Cornell Society of Engineers in these respects. 
Here is the formal statement of our purpose. 
“The objects of this Society are to promote the 
welfare of the College of Engineering at Cornell 
University, its graduates and former students, 
and to establish a closer relationship between the 
college and the alumni.” It is a broad statement 
but the meaning is clear. Through association 
as engineering alumni we want to keep engineer- 
ing at Cornell and engineers from Cornell in the 
pre-eminent place we have always known them 
to be. Our incentive may come from nostalgic 
loyalty to our great institution or from our pride 
about her or from a purely selfish angle of want- 
ing to be identified professionally with a top notch 
school. In any case the purpose is still sound. 
As to finances, we are fair. We balance our 
budget—with a struggle. Our activities, however, 
feel the strong restriction of our purse. There 
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are many things we could do if we had more 
funds. This coming year of inflation will be par- 
ticularly difficult. As hat passing is not one of our 
techniques, the only answer is more members. 


May I urge you to suggest to Cornell en- 
gineering friends that they join. The subscrip- 
tion to the Cornell Engineer alone is worth the 
three dollars. If that isn’t enough, then consider 
the $3 as a contribution to furthering the cause 
of engineering at Cornell—what cause could be 
nobler? We’ll throw in for free the value of the 
association with other Cornell engineers or the 
meetings or the placement service. If you, indi- 
vidually, could help us get one more member, it 
would be a genuine service and our financial prob- 
lem would vanish. 

As to our membership interest, it is good but 
we could use a lot more of it. During the coming 
year try to get out for our meetings. They are 
not frequent enough to be boring or burdensome 
to busy people. If you are not already a member 
of the Society come out anyhow and we’ll hope 
that the sample will induce you to join. With your 
interest and your help we can make this year 
another one of progress for the Cornell Society 
of Engineers. 
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Alumni News 


Fred C. Perkins, M.E. ‘01, of the 
Perkins Battery Co., York, Pa., has 
filed a patent on a method of pre- 
venting or minimizing grid corro- 
sion in batteries. It is based on a 
principle of deoxidation described 
in “American Metal Market” for 
March 2. 


Glenn B. Woodruff, C.E. ‘10, was 
recently named by Dean Crawford 
of the University of Michigan as 
one of the three engineers who had 
bee most successful in the design 
of long-span bridges. The Carquinez 
Straits Bridge, the Rip Van Winkle 
Bridge across the Hudson, the San 
Francisco-Oakland Bay Bridge, the 
Shasta Dam Bridge and many more 
less-known works of utility and 
rare beauty perpetuate the name 
of Glenn Woodruff, both as a de- 
signer and a consultant. 

Since 1944, he has been a part- 
ner in the firm of Woodruff & 
Sampson, consulting engineers of 
171 Second Street, San Francisco. 
Along with plenty of bridge work, 
his professional activities have in- 
cluded such interesting jobs as the 
harbor improvements at Mazat- 
lan, Mexico, and a master plan 
for the solution of San Francisco's 


G. B. Woodruff 


transportation and utilities prob- 
lem. 

Mr. Woodruff is married and 
lives with his wife at 2417A Ells- 
worth Avenue, Berkeley 5, Cal. 


Carl V. Burger, B.Arch. ‘12, has 
completed three large murals of 
fish, seals, and aquatic life for the 
New York Zoological Society, which 
will be installed in the new aquar- 
ium at Coney Island when it is 
completed. 


John W. Hill, M.E. ‘16, is senior 
vice-president and head of the trust 
department of the First National 
Bank & Trust Co. of Bridgeport, 
Conn. He lives at 340 Collingwood 
Road, Bridgeport 4. 


A. Griffin Ashcroft, M.E. ‘21, has 
been appointed vice-president of 
research and development for 
Alexander Smith & Sons Carpet Co. 
in Yonkers. He has been with the 
company since 1933 and was pre- 
viously director of research and de- 
velopment. Last spring he visited 
textile firms in France, Holland, 
Germany, and Switzerland to dis- 
cuss two industrial processes, which 
Alexander Smith uses. He also pre- 
sented a paper, “Industrial Re- 
search and the Consumer Target”, 
at the annual conference of the 
Textile Institute in Brighton, Eng- 
land and then visited textile firms 
in the British Midlands and Scot- 
land. He lives at 37 Garden 
Avenue, Bronxville. 


John P. Syme, M.E. ‘26, senior 
vice-president of Johns-Manville 
Corp., 22 East Fortieth Street, New 
York City, has been made a mem- 
ber of the Quarter Century Club, 
honor society of persons:with more 
than twenty-five years service with 
the company. Syme joined Johns 
Manville upon graduation and has 
since held positions in general en- 
gineering, market analysis, re- 


search in prefabricated housing 
methods, sales promotion, em- 
ployee and public relations, and 
was recently vice-president in 
charge of industrial relations for a 
J-M subsidiary. He is a past presi- 
dent of the Cornell Society of En- 
gineers and a governor of the Cor- 
nell Club of New York. Mrs. Syme 
is the former Helen English ‘26. 


A. G. Ashcroft 


Gordon Kiddoo, B.Chem. ‘43, is 
assistant director of the National 
Research Corp. petrochemical re- 
search department in Cambridge, 
Mass. and is in charge of engineer- 
ing economics for his department's 
program with Electric Bond & Share 
Co.and United Gas Corp. He had 
been director of research and de- 
velopment for Continental Carbon 
Co. of Amarillo, Tex. 


Chester H. Brent, Jr., B.E.E. ‘50, 
is a development engineer with 
Hyton Radio & Electrronics Corp., 
cathode ray tube division, in New- 
buryport, Mass. He married Mar- 
garet A. Burkhart, graduate of 
Stephans College and University of 
Tennessee, December 23, 1950. 
They live at 7 Dawes Street in New- 
buryport. 
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RECENT DEVELOPMENT 


IN ENGINEERING 


Techni-Briefs 


Magnetic Storms 


Evidence that a direct relation- 
ship exists between magnetic storms 
on earth and the position of planets 
with respect to each other and the 
sun has been disclosed by John H. 
Nelson, radio wave analyst of 
R.C.A. Communications Inc. 

According to the new theory these 
disruptive forces may be forecast 
months or even years ahead of their 
materialization, thus permitting 
ample time to select the best radio 
channels to avoid curtailment of 
traffic, 

Based on Mr. Nelson’s predic- 
tions for the 1951-52 winter season, 
selection has already been made by 
R.C.A. for the best working radio 
routes and frequencies of its world 
wide radiotelegraph circuits to be 
used under the radio weather con- 
ditions forecast for that period. 

The conclusions reached in this 
report were the result of nearly five 


years of studying radio wave be- 
havior in relation to sunspots and 
the movements of planets. Using a 
six inch telescope in the heart of 
! New York’s financial district, Mr. 
Nelson daily plotted the position 
and characteristics of sunspots on 
the solar surface. 

It was during the observatien of 
sunspots that he became convinced 
that besides their activity other 
forces acting upon the sun also af- 
fected the magnetic weather condi- 
tions upon the surface of the earth. 
This conviction led him into re- 

~ search involving the exact position 
of the planets with respect to the 
sun. 


Giant Windtunnel 

Providing enough power to gen- 
erate supersonic blasts of air sev- 
eral times the speed of sound will be 
the job of a giant 180,000 horse- 
power wind tunnel drive now being 


From this observatory in the heart of the financial district of New York, Mr. Nelson 
has discovered a new theory of magnetic storms. 


—Courtesy R.C.A. 
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built by the General Electric Com- 
pany. The special motor unit, the 
most powerful electric drive of its 
kind, is being constructed for the 
National Advisory Committee for 
Aeronautics for installation in a 
new wind tunnel at Ames Aeronau- 
tical Laboratory, Moffet Field, 
California. - 

The 180,000 horsepower installa- 
tion will consist of four 45,000 
horsepower motors arranged in tan- 
dem on a single shaft. Largest of 
their kind ever built, the motors 
will each weigh more than 145 tons, 
and each will be about the size of a 
modern living room. The drive will 
have a peak one hour output of 
216,000 horsepower. 

Linked to the drive system of the 
motors will be two compressors, 
each about seventeen feet in dia- 
meter which will produce the super- 
sonic air streams for the actual test- 
ing. These compressors are similar 
in shape and in operating principle 
to the compressors in jet engines, 
except that they are much larger. 


New Length Standard 

The availability to science and 
industry of an ultimate standard of 
length has been announced by the 
National Bureau of Standards and 
the Atomic Energy Commission. 
The standards consist of spectro- 
scopic lamps containing a_ single 
pure isotope of mercury. These 
lamps enable any research organi- 
zation which has the auxiliary opti- 
cal equipment to have for the first 
time an ultimate primary standard 
of length in its own laboratories. 

The lamps contain about one 
milligram of mercury of atomic 
weight 198, obtained by the trans- 
mutation of gold in a nuclear chain 
reacting pile. Natural mercury is a 
mixture of seven different isotopes, 
which, when caused to glow brightly 
by the application of high fre- 


(Continued on page 20) 
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Between the gloved fingers, you see the plastic dises which sep- 
arate and insulate inner wire from outer tube of coaxial unit. 


them on the coaxial conductor accurately and speed- 
ily is not so simple. Equipment was designed and 
built which receives the discs from a hopper, forces 
each against a knife edge to slit it, and slips them on 
to the wire at regular intervals of one inch. At the 
same time another part of the machine forms copper 
tape into a tube around the wire and discs, gives a 
high voltage test, and wraps the tube with two spiral 
layers of steel tape to produce a completed coaxial 
unit. 


Before the discs go into the machine, they are sub- 
jected to an “ozone atmosphere” and to the radiation 
from radium salts to remove static electricity which 
would cause them to stick together and refuse to enter 
the feeding tracks. 


All of this —the development of new production 
methods and machines, the infinite care in manufac- 
ture — requires engineers of many kinds—electrical, 
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Plastic I ife-save rs mechanical, chemical, metallurgical, industrial. Work- 


ing closely together, they help to convert scientific 


. b developments in communications into economically 
For Coaxia Ca le manufactured products for the Bell System. 


(ACTUAL SIZE) 


In every mile of new eight-unit Bell Telephone co- 
axial cable there are over half a million little plastic 
insulating discs. They look simple enough—like small 
plastic “life-savers”—but there’s a lot of engineering 
behind them. 


In early coaxials, the insulators were made of hard 
rubber. But scientists at Bell Telephone Laboratories 
found that polyethylene—because of its extremely low 
power factor and lower dielectric constant—reduced 
shunt losses to about one-twelfth of those with rub- 
ber discs. 


Use of polyethylene plastic, however, required 
the development by Western Electric—manufacturing 
unit of the Bell System—of unusual handling tech- 
niques and special machinery. 


Punching the discs, with a neat hole in the center, Plastic insulators, fed into this mechanism, are slit — and 
from sheets of the tough plastic is routine. To position pressed on to the coaxial conductor exactly one inch apart. 
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(Continued from page 18) 
quency radio waves, emit a mixture 
of light of seven different wave 
lengths. The isolation of a single 
isotope has made it possible to ob- 
tain light waves of an extremely 
sharply defined wave length. Length 
measurements based upon it can 
be made with an accuracy of one 
part in 100 million. 

Although the world’s official pri- 
mary standard of length is still the 
distance between two lines on a 
metal bar, practically all precise 
measurements of length in this cen- 
tury have been made and will con- 
tinue to be made with light waves. 
When accuracy greater than the 
one part in ten million possible 
with the standard meter is neces- 
sary, only the new spectroscopic 
standard meets the need. 


Celestial Sliderule 

Quick and easy computation of 
aircraft performance data required 
by engineers and pilots is possible 
on a new slide rule developed by 
engineers of the Douglas Aircraft 
Company testing division. 

Appropriately named the Sky 
Rule, the six-inch, light-metal, 
pocket slide rule is designed to give 
“on the spot” answers to common 
aeronautical problems, without ref- 
erence to voluminous text books and 
charts. 

It has in addition to the conven- 
tional “C” “D” and “A” scales, 20 
other scales peculiar to aviation, 
which are not found on any other 
single device. Scale markings are 
theoretically accurate to one ten- 
thousands of an inch, the manufac- 
turer declares. 

With the Sky Rule it is possible 
to determine at a glance the Mach 
number, true air speed, indicated air 
speed, density altitude, temperature 
rise and numerous other aeronauti- 
cal functions. 

Two scales permit conversion 
from degrees Centigrade to cor- 
responding Fahrenheit readings and 
two additional scales convert from 
miles-per-hour to knots. Conversion 
factors also cover several relation- 
ships in the English and metric sys- 
tems. 

The Sky Rule is 6” x 1-3/32” x 
3/32” in size. The warp-proof light- 
metal core maintains accuracy in 
moisture, heat and cold. The white 
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surfaces make the black, needle- 
sharp scales easy to read. Manufac-: 
turing and sales rights have been 
granted to Pickett & Eckel, Inc. of 
Chicago, III. 


Supercold Bottle 

A vacuum bottle that can hold 
the world’s coldest liquid fifteen 
times longer than the best container 
previously available has been de- 
veloped at the Westinghouse Re- 
search Laboratories in Pittsburgh. 
The new copper vacuum bottle will 
hold four gallons of liquid helium 
at a temperature of only eight de- 
grees above absolute zero for more 
than three months. 

The new bottle consist of two 
highly polished copper spheres— 


Courtesy Westinghouse Corporation 


Measuring the temperature inside the 
new low-temperature vacuum bottle. 


one inside the other—about a foot 
in diameter. Most of the air is 
evacuated from the area between 
the two spheres. The bottle is im- 
mersed in a tank of liquid nitro- 
gen at —300 degrees Fahrenheit to 
minimize heat losses. The heart of 
the new device is contained in the 
long narrow neck tube through 
which the liquid is poured. Since 
practically all of the heat transmit- 
ted into the interior of the bottle is 
conducted down the surface of the 
neck tube, the neck was designed to 
cut these losses to a minimum. This 
was done by making the tube 
slightly more than a half-inch in 
diameter, increasing its length and 
using thin-walled metal. Through 
such design, the heat inflow was 
reduced by 90 per cent. 

The super-cold helium vapors 


coming from the container serve to 
refrigerate the neck tube. This es- 
sentially neutralizes the transmit- 
ted outside heat and thereby nar- 
rows the temperature gap between 
the tube and the helium. By im- 
provements in the design of the 
tube even more efficient containers 
may be developed. 

Until now it has been necessary 
to ship liquid helium as a gas and 
then liquefy it at the point of use. 
The new vacuum bottle makes it 
possible to ship it as a liquid, thus 
effecting savings of both space and 
materials. 


Magnetic Ore Concentrator 
An improved type of magnetic 
separator, to aid in concentrating 
low grade iron ore from Minnesota’s 
famed Mesabi Range, has been de- 
veloped by Jeffrey Manufacturing 
Company of Columbus, Ohio, with 
magnetic design assistance from the 
Westinghouse Electric Corporation. 
The new device is part of a long- 
term project to assure the nation 
of ample domestic ore supplies after 
Mesabi’s high grade ore is used up. 
The new ore separator operates 
on a somewhat different magnetic 
principle than previous devices of 
its type. It consists of a rotating 
drum mounted in a pulp box of 
special design. Stationary magnets 
inside the drum provide the means 
whereby iron ore is extracted from 
the taconite, a formation of 25 
per cent iron and 75 per cent rock. 

As the mixture passes beneath 
the separator’s rotating stainless 
steel drum, the magnets draw the 
magnetic iron ore from the mixture 
to the drum. The movement of the 
drum carries the ore through a 
washing zone and then away from 
the direct pull of the magnets, de- 
positing it in a trough leading to 
further grinding stages. 

The entire magnetic separation 
process calls for grinding the tacon- 
ite in stages, passing the partially- 
ground ore through the new separa- 
tor between grinding stages in order 
to eliminate barren rock from the 
system. Then the finely ground ma- 
terial mixed with water is passed 
through another type of magnetic 
separator in order to make a final 
separation of the iron mineral from 
the ore. The final product is de- 
watered on filters and is ultimately 


(Continued on page 38) 
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Roebling Preformed has 


longer service life... 


works better on the job 


FOR EVERY make and type of rope- 
rigged equipment, Roebling Preformed 
“Blue Center” Steel Wire Rope provides 
extra handling ease...extra toughness and 
long life. “Blue Center” steel, an exclusive 
Roebling development, assures top resist- 
ance to fatigue. Roebling Preformed rope 
spools better...minimizes vibration, whip- 
ping and kinking. 

There's a proper Roebling wire rope for 
every requirement. The Roebling Field 
Man is always ready to recommend the 
best rope for economical performance on 
any operation. In addition, his suggestions 
on the proper installation, use and main- 
tenance of wire rope often bring further 
substantial savings. John A. Roebling’s 
Sons Company, Trenton 2, New Jersey. 


Atlanta, 934 Avon Ave * Boston, 51 St * 5525 Rd * Cincinnati, 3253 io 


Clair Ave, N.E. * Denver, 4801 Jackson St * 


216 S. Alameda St * New 
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Faculty Profile 


Andrew Schultz 


At first glance, the office at 23 
West Sibley looks like that of any 
engineering professor. It is small, 
with its one window facing out on 
the Quad. Bookcases and a series 
of cubbyholes occupied by partly 
corrected and not yet given prelims 
line one wall; graphs of various 
colors and sizes cover the other. But 
if one takes more than a cursory 
glance at the room, he is struck by 
the fact that the titles of many of 
the books (“The Financial Policy 
of Corporations” sits beside a vol- 
ume of personnel management) 
would seem equally at home on the 
shelves of an arts college or law 
school professor. The office is, of 
course, that of Professor Andrew 
Schultz, head of the department of 
Industrial and Engineering Admini- 
stration. 

Professor Schultz is a conserva- 
tive man both in stature and in 
dress. In conversation he is soft- 
spoken, but at the same time very 
interesting, a trait which most of 
his students agree he carries over 
into his classes. Behind this quiet 
front, however, there is a great deal 
of energy and drive which is evinced 
in many of his classroom antics. 
Beside conducting his regular classes 
and carrying on the major share of 
the department’s business affairs, 
Professor Schultz participates ac- 
tively in numerous faculty activi- 
ties. Together with Professor Mar- 
tin Sampson, he has been doing 
placement work for the graduating 
ME’s, a position which has enabled 
him to become very well acquaint- 
ed with his students. But, his in- 
terest in student affairs extends 
deeper than merely finding them 
jobs. Just after the last war, when 
student interest in extra-curricular 
work lagged badly, he took a lead- 
ing role in promoting campus ac- 
tivities, for one of the things that 
makes Cornell engineering great in 
his eyes is the broad scope of out- 
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side activities engineers can and 
do get into. 

Professor Schultz is a native of 
Boston. After spending four years 
in a local prep school, he came to 
Cornell (he found M.LT. too close 
to home), where in 1936 he re- 
ceived his B.S. in A.E. degree. When 
asked about his college activities, 
he replies, “Just the usual engineer- 
ing stuff.” This, in the case of Pro- 
fessor Schultz, included membership 
in Tau Beta Pi and serving as presi- 
dent of his fraternity, Phi Gamma 
Delta. He was also a member of the 


Professor Schultz 


advanced R.O.T.C. from which he 
received his reserve commission. 
Upon graduating, he went to 
work for New Jersey Bell Telephone 
for a year, where he served as a line- 
man, installer, and repairman. It 
was here that Professor Schultz 
learned to chew tobacco, purely a 
temporary expedient used to keep 
from being overcome by fumes as 
he worked over smelter plants. He 
decided the work was not for him, 
and so returned to an instructor- 
ship at Cornell, where he also un- 


dertook graduate work. He re- 
ceived his doctorate in 1941, three 
days before he was called up from 
the reserve into active service. 

The war years saw him doing in- 
dustrial service work for Army Ord- 
nance, a job which carried the re- 
sponsibility of setting requirements 
and production schedules. He also 
allocated the production of bombs, 
explosives, chemicals, etc., to the 
various services and foreign allies. 
It was a long and tiring job with 
constant complications, and 1946 
found him only too glad to return 
to civilian life and the University. 

The major function of the De- 
partment of Industrial and Engi- 
neering Administration is to provide 
courses for mechanical engineers in 
Option B. This course prepares stu- 
dents for entering the manufac- 
turing and industrial phases of en- 
gineering work. The Department’s 
aim is to superimpose sound meth- 
ods of application upon a strong 
engineering background. The De- 
partment had its beginning in 
courses presented about the turn of 
the century, though it did not exist 
as such until the twenties. It has 
also been consolidated with courses 
in other departments wherever 
overlapping has occurred, and now 
has a faculty staff of about twelve. 
Professor Schultz is convinced that 
the present program is equal to 
that of any in the country. 

Away from the University, Pro- 
fessor Schultz does his best to lead 
a quiet, ordinary life. He enjoys a 
good game of golf and putters 
around in his garden during the 
summer. His many activities cut 
into the time he would like to de- 
vote to his hobbies, but nevertheless 
he occasionally indulges ‘n some 
woodworking. He is married and has 
a two-year-old daughter who keeps 
the family toeing the mark. Yet, 
whenever the rare opportunity pre- 
sents itself, the Schultzes enjoy 
traveling to other places “just to 
see what’s going on.” 

As Professor Schultz is still in 
the Ordnance Reserve, he views the 
current world situation with as 
much apprehension as any college 
student. But, barring any future 
call from the service, he intends to 
stay at Cornell for quite some time. 
And a good thing it will be for the 
University, too. It can well use men 
of his ability. 
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Do you fit in the Boeing picture? 


Boeing’s world-wide reputation for 
sound engineering achievement is 
founded on men. Boeing engineers 
and physicists are graduates of many 
universities and technical schools. 
They come from every state in the 
Union. Under inspiring leadership 
they have been welded into one of 
the most potent forces in any field 
of scientific advance. 


If you can measure up to Boeing 
standards, there is an attractive future 
for you in this renowned group. In 
addition to the prestige which 
attaches to being a member of the 


Boeing engineering team, there are 
other definite advantages: 


1 The challenge of working on such vital 
programs as the B-47 and B-52 jet bombers, 
guided missiles and other revolutionary 
developments. 


2 Stability of career opportunity with an en- 
gineering division that is still growing stead- 
ily after 35 years. 


3 The invigorating atmosphere of the Pacific 
Northwest — hunting, fishing, sailing, skiing, 
temperate climate all year around. 


4 Good salaries. And they grow with you. 
5 Moving and travel expense allowance. 


6 If you prefer the Midwest, similar open- 
ings are available at the Boeing Wichita, 
Kansas, plant. Inquiries indicating a prefer- 
ence for Wichita, Kansas, will be referred to 
the Wichita Division. 


Boeing’s immediate needs call for 
experienced and junior aeronautical, 
mechanical, electrical, electronics, 
civil, acoustical and weights engi- 
neers for design and research; for 
servo-mechanism designers and 
analysts; and for physicists and math- 
ematicians with advanced degrees, 


Write today to: 
JOHN C. SANDERS, Staff Engineer —Personnel 
Boeing Airplane Company, Seattle 14, Wash. 
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PROMINENT ENGINEERS 


Dick Rippe, ME 


When Dick Rippe graduated from 
high school in Detroit, Michigan, he 
decided, since he had always en- 
joyed science and math, to follow 
in his father’s footsteps and became 
a mechanical engineer. He entered 
Cornell in 1947, the recipient of a 
Cornell National Scholarship, and 
lost little time in justifying the 
award by virtue of his interest in 
campus activities excellent 
schoolwork. 

The record he has amassed here 
well bespeaks the enthusiasm Dick 
has for his studies. Eighth in a 
class of over one hundred, he has 
always maintained good grades and 
has made Dean’s List several times. 
He has duly been elected to Tau 
Beta Pi and Pi Tau Sigma honor- 
ary societies and is also vice-presi- 
dent of Atmos, the mechanical en- 
gineering social fraternity. 

Dick has a good deal of practical 
experience, most of which he picked 
up during summer vacations, to go 
along with his classroom work. Af- 
ter his freshman year he worked on 
a steam boiler construction project 
for the Detroit Edison Co. The fol- 
lowing summer he was employed 
as a student engineer on the con- 
struction of a power plant for the 
same company. Last summer, how- 


Dick 


ever, proved to be the most inter- 
esting and exciting of all. His step- 
father, Walker Cisler, M.E. ’22, is 
head of the power system rehabili- 
tation program for ECA in Europe. 
Hence, Dick was given the won- 
derful opportunity to go to Greece 
and work there on a power project. 
What better way to combine pleas- 
ure and accomplishment during a 
Vacation? 

Dick’s large muscular frame 
readily belies the fact that he is 
an avid sportsman. He has partici- 
pated actively in football and track, 
concentrating on discus and javelin 
in the latter. He enjoys sports for 
recreation too, golf and skiing being 
his favorites. When asked what he 
shoots in golf, he will only claim 
that his game isn’t as good as it 
should be. Dick also spends much 
of his spare time listening to jazz 
and performing his duties as an ac- 
tive member of Phi Delta Theta. 

When he graduates in June he 
would like to continue the same 
type of work he has been doing dur- 
ing summer vacations. Steam power 
plants and absorption refrigeration 
interest him most. 


Robin Westbrook, Arch 

Cornell cannot, of course, be 
classed as the ideal school for all 
students. However, to find a good 
example of how well the University 
can suit an individual you don’t 
have to look much further than 
Robin Westbrook and the record he 
has compiled in his four years at 
Cornell. 

Robin was born in Texas and 
began his higher education there 
at Austin College. At that time, he 
was interested in both art and 
mathematics, and, being unable to 
choose between the two, sought to 
combine them. He chose the latter 
as his major but retained a plan to 
eventually go to an eastern univer- 
sity and study art there. Success 
came early to Robin as he was ad- 
mitted to Alpha Chi, a ‘small col- 
lege’ Phi Beta Kappa, while still at 
Austin. 

He entered Cornell as a freshman 


t Austin. From the start, Robin 
ntered into Cornell’s extra-curri- 
cular program and distinguished 
himself with his work. So far, he has 
been a member of Octagon, the 
Sophomore, Junior and Senior Class 
Councils, Frosh Orientation Com- 
mittee, Senior Week Committee, 
and designed the 1951 Junior Blazer 
pocket emblem. In addition he has 
served as Art Editor, Assistant Edi- 
tor and Editor-in-Chief of the Cor- 
nellian. 

Professional and scholastic honor- 
ary societies have not overlooked 
Robin either. He is a member of 
Tau Beta Pi, Pi Delta Epsilon, 
Sphinx Head, Scabbard and Blade, 
and Gargoyle and L’Ogive, the latter 
two being Architecture honoraries. 

You might have easily guessed 
by now that Robin has also done 
well in his studies at Cornell. In 
fact he has been first in his class 
since his Freshman year and last 
year was awarded the Scipp Prize 
in Architecture for submitting the 
best design in a class problem. 

His social life centers around 
Delta Tau Delta fraternity and he 
has helped his house on numerous 
occasions with artistic designs and 
creations. 

Robin graduates in 1952 and has 
already begun to think about his 
future work. At present he seems 
to favor designing private homes 
rather than commercial architec- 
ture. It seems certain, however, that 
whatever field he enters, his career 
will be a successful one. 


4 
« 1947 after completing three years 


Robin 
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What makes the world go ’round? 


These fast-moving times might well go down in history as the “Age of 
Transportation” ... Today, people are able to enjoy goods delivered 
from places once wholly inaccessible. It is easy to visit friends many 
miles away. Doctors quickly reach the sick; country children enjoy the 
benefits of bigger schools in distant cities; industry is constantly 
expanding to supply you with more goods in less time—all through 
modern transportation by land, sea and air. 

All this has been made possible largely by the rapid development 
of the internal combustion engine — powered and lubricated with 
petroleum products. Esso Standard Oil Company is proud of the part its 
27,000 employees have played in producing better petroleum products 
for better transportation. And our regular good jobs policy—with 
fair pay, a chance to get ahead in the Company and many employee 
benefits—has helped us to get good people on the job. 
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EDITORIALS 


For Less Cheating 


The recent highly publicized dis- 
missal of many cadets from the 
Military Academy at West Point 
forcibly brought before the public 
the problem of cheating on exam- 
inations in institutions of higher 
learning. To a certain extent, the 
incident has disillusioned many 
who believe that West Point, and 
for that matter all colleges, harbor 
the finest of American youth who 
supposedly are to adhere continu- 
ously to the high American morals 
of honesy and selflessness. Whether 
the standards of conduct for college 
youth are too high is not the ques- 
tion. The fact remains that var- 
ious forms of cheating exist where- 
ever examinations are given. And 
while it is true that certain portions 
of the elder generation have set an 
extremely poor example, this cer- 
tainly does not sanction or condone 
a general degradation of ethical 
conduct, collegiate or otherwise. 

Soon to be made public is a sur- 
vey taken at Cornell by the Student 
Council concerning the reasons for 
cheating on examinations. Actually 
it is sufficient to say that the cause 
is a desire for a higher grade than 
otherwise possible for the purpose 
of retaining a scholarship, of pre- 
paring for a professional school, or 
for just remaining off probation; 
and coupled with unpreparedness 
caused by a heavy social life, ex- 
cessive activities, or a degree of in- 
competency, the average student, 
much less the active student, cer- 
tainly has sufficient motivation for 
attempting to obtain aid. But every 
day people are motivated toward 
immoral if not illegal action. Why 
then does a student, who would 
never even think of passing a red 
traffic signal, toss off his scruples 
and succumb to this temptation ? 

Of course the answer is not 
simple. But it is illuminating to note 
that apparently there is a double 
moral code in existence, which for- 
bids a man from wronging his 
neighbor, but which encourages 


26 


him to cheat the larger, more soul- 
less organizations, such as govern- 
ments and large corporations. For 
instance, the Bureau of Internal 
Revenue has found that one in four 
income tax statements contain var- 
ious large errors, always in favor 
of the taxpayer. 

Apparently then, the average uni- 
(versity fits into this heartless and 
impersonal category, and professors 
are disrespected to such a point 
that a student does not feel the 
twinges of his conscience as he peers 
over his neighbors shoulder dur- 
ing a quiz. 

It appears that rectification of the 


‘situation must be attacked from 


two points: first, it is time for in- 
_trospection of the part of the col- 
leges as to whether they have be- 
come too mechanized and the pro- 
fessors too distant from the stu- 
dents. As for the second part, it is 
high time for college youth to drop 
their adolescent and irresponsible 
habits, and start to acquire that 
which his college education is at- 
tempting to give him above all else 
—a mature mind. 


G.W5S. 


Welcome Freshmen! 


It is a pleasure to welcome you 
to Cornell as members of the Frash- 
man Class in Engineering. 

I am sure that you have come to 
realize that you are entering now 
the most important phase of your 
preparation for a lifetime career. 
The direction and shape of your 
future very likely will be deter- 
mined to a considerable extent in 
your next five years at Cornell. 
This will become evident even in 
the first period of your professional 
experience, but especially as you 
work toward professional maturity 
‘wenty or thirty years hence vou 
will find that you will have to de- 
pend upon your academic back- 
ground as the foundation for your 
growth. These next five years are, 
therefore, the most vital investment 
for your future. 


This thought has guided us in de- 
veloping the curricula you are about 


-to undertake. They are distinctly 


professional in scope and purpose, 
designed to give you the strength in 
the fundamentals of science and en- 
gineering upon which you can build 
your technical proficiency. In addi- 
tion they provide for general studies 
which will stimulate your intellec- 
tual development and help you to 
acquire the personal qualities need- 
ed for leadership. We want you to 
take your place among the many 
Cornell Engineers who have gained 
distinction both as engineers and as 
leaders in human affairs. 

I hope you will keep these broad 
objectives in view. As you go about 
your daily activities it will be easy 
to become completely absorbed in 
the accomplishment of that day’s 
demands—to make that lesson or 
that course an end point in itself. 
It is well to apply yourself com- 
pletely to the job at hand and to 
make your progress step by step, 
but I hope you will take time also 
to stand back and look at the over- 
all pattern of your activities. Much 
of the value of your efforts here 
will depend upon your ability to 
master each study for its own pur- 
pose, and then to integrate all of 
your learning into a solid core of 
knowledge for your professional 
career. 

I congratulate you on the oppor- 
tunity that is before you. The Col- 
lege will watch your progress with 
warm interest and will assist you 
in every way to achieve a full meas- 
ure of success. 

S. C. Hollister, Dean 
College of Engineering 


Dean S. C. Hollister 
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Is 


a 
metallurgist 
[] an expert 
toolmaker 
a a laboratory 
technician 


a 


If you checked “toolmaker”, you 
know your way around in a machine 
shop. He’s grinding the contour of a car- 
bide-tipped flat form tool on an optical- 
type precision grinder equipped with a 
Norton Diamond Wheel. 


Facts You Should Know 


One of the reasons for the industrial 
edge the United States has over other 
countries is its leadership in the use of 
cemented tungsten carbide tools. With 
them, American industry has speeded up 
mass production. 


Cemented carbide tools are so hard 
that they cannot be machined in their 
ultimate form by any known metal tool. 
So, they must be shaped by grinding 
with abrasive wheels. 


Diamond wheels have become the 
accepted type of abrasive wheel for pre- 
cision grinding operations on cemented 
carbides. Their exceptionally fast and 
cool cutting action and extremely low 
rate of wear result in economically low 
grinding costs. 


Norton Diamond Wheels 


Norton Company pioneered in the 
development of diamond wheels in this 
country, bringing out the first Resinoid 
Bonded Diamond Wheel in 1934. This 
was followed 5 years later by the durable 
Metal Bonded Diamond Wheel. And in 
1945, came the Vitrified Bonded Dia- 
mond Wheel, a development of the 
Norton research laboratories. 


Today, the Norton price list for Dia- 
mond Wheels and Hones contains about 
1000 items, ranging in list price from 
$17.70 to $2,877.35, depending on the size 
of the wheel and the diamond content. 
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Think It Over! 


Because Norton Company is dedi- 
cated to “making better products to 
make other products better,” Norton 
Research is always looking ahead. To the 
young technical man, such a progressive 
attitude promises an interesting future. 


Free Handbook 
On Grinding Car- 


bide Tools descrives 

in detail how Norton Diamond 

Wheels are used to recondi- 

tion and sharpen cemented 
carbide tools and cutters rapidly and economi- 
cally. Write for a free copy. 


Joseph C. Danec, B. S. Ch.E., Lafayette College 
"39, examines a diamond wheel section with Bausch 
& Lomb Research Metallograph in connection with 
his work on the development of Norton Metal 
Bonded Diamond Wheels. 


“(NORTONY 


TRACE MARK REG. U. S. PAT. OFF. 


- aking better products to make other, products better 


GRINDING & LAPPING MACHINES 


REFRACTORIES 


LABELING MACHINES 


CERAMIC SURFACE PLATES &y 


NON-SLIP FLOORING 


BORON CARBIDE PRODUCTS 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


BEHR-MANNING, TROY, N. ¥. 1S A DIVISTON OF NORTON COMPANY 
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“MATERIALS ENGINEERING 
OF METAL PRODUCTS” by 
Norman E. Woldman. Published 
by Reinhold Publishing Corpora- 
tion, New York in December 
1949. Price $10.00. 


In the formal training of an engi- 
neer much time is usually spent in 
courses dealing with the design of 
machine elements and machines 
where the stress analysis aspect is 
emphasized. Additional time is also 
spent in the study of materials, par- 
ticularly metals, where the empha- 
sis is placed on the fundamentals of 
their structures. One of the most 
difficult things to accomplish is the 
correlation of these two fields of 
study which would enable the de- 
singer to more fully understand 
what materials he can use to best 
advantage and the metallurgist to 
know more about the service condi- 
tions under which the metals he de- 
velops must work. The author of 
this book has made an extremely 
worthwhile contribution to the lit- 
erature which will eventually bring 
about this much needed correlation. 

Typical of the chapters which are 
helpful in bridging the gaps between 
the design of the part, the materials 
used and the service conditions im- 
posed is the one on gear materials. 
A brief review of a descriptive na- 
ture covers the various types of 
gears required by industry. This is 
followed by a discussion of such sub- 
jects as gear terminology, require- 
ments of a gear in service, and selec- 
tion of a gear material. Next is a 
group of sections devoted to gear 
steels and the various heat treat- 
ments used, cast irons, bronzes, 
powdered metals, welded gears, and 
the various nonmetallic gear ma- 
terials. The chapter concludes with 
a discussion of the durability of 
gear teeth, types of wear encoun- 
tered, methods of failure, lubrica- 
tion, and gear design. 

Other chapters of this general 
type cover spring materials, bearing 
materials, threaded fasteners, elec- 
trical contracts, and thermostat 
materials. Specific applications are 


also dealt with in other’ chapters 
which have more general titles such 
as magnetic materials, electrical re- 
sistance alloys, corrosion-resistant 
materials, and high temperature 
materials. These chapters and those 
mentioned in the preceeding para- 
graphs constitute the most valuable 
part of the book. 

The remaining chapters contain 
data on properties of metals, cor- 
rosion, and methods of testing, 
which, while of some value, can be 
found in most handbooks, textbooks, 
and other literature on materials. 

P. E. Kyle, 
Professor of Metallurgy 


ENGINEERING ECONOMY. By 
H. G. Thuesen, Head, School of 
Industrial Engineering and Man- 
agement, Oklahoma Agricultural 
and Mechanical College—501 pp. 
Prentice-Hall, Inc., New York. 


Just previous to receipt of Pro- 
fessor Thuelen’s new book on Engi- 
neering Economy, the reviewer had 
been reading some of the details of 
the proposed Federal Budget of over 
seventy billion dollars. It is gratify- 
ing to read the book and learn that 
at least someone in the U.S.A. is still 
thinking of the most economical 
way to do things and that arith- 
metic is not yet a lost art among 
our people. 

The Thuesen book presents no 
radical departure from the concepts 
and methods of treatment of engi- 
neering economy as established by 
pioneer writers in the field, such as 
Eugene L. Grant. One receives the 
impression that the new writer had 
made a very thorough survey of the 
existing literature on the subject 
and we encounter here and there 
familiar citations from other sources 
for which due credit is mentioned. 
However, the text is not simply a 
compilation from other sources; the 
author uses his own language and 
many new and valuable examples 
and problems are presented. 

A good case is made for the neces- 
sity of economic studies as a part 


of the basic education of engineers. 
In the course of 18 chapters, the 
author sets forth the fundamentals 
of interest, depreciation, equival- 
ence, estimates, costs, comparison of 
alternatives, replacements, account- 
ting, personnel, public activities, 
and associated matters in a sound 
manner. 

Personally, I think the useful- 
ness of the book in the field of en- 
gineering education would be more 
widely extended if adequate con- 
sideration had been given to certain 
policies. One policy is that of a bet- 
ter general economic background. 
At the expense of shortening some 
of the other material, it would be 
helpful to insert a brief chapter 
showing, mainly by charts, what has 
happened in this country during 
the past fifty years with respect to 
inflation, national income, construc- 
tion costs, population, interest rates, 
growth of government control, ef- 
fect of wars on prices, frozen rentals, 
and price controls. These are the 
things which greatly influence every 
business man and responsible engi- 
neer in making day-to-day economic 
decisions. I would hesitate to intro- 
duce a student to the economic 
comparison methods set forth by 
Professor Thuesen without first 
making certain that the student had 
immediately in front of him this 
broad record in order to at least 
appreciate the risks involved in 
reaching a solution. 

Another feature restricting the 
general engineering use of the book 
is that insufficient attention is given 
to the special needs of the civil en- 
gineering student, although an ef- 
fort has been made to introduce a 
few simple examples in that field. 
With most economic problems, the 
civil engineer spends 80% of his 
time on estimating construction 
costs, some more time on estimating 
future receipts from anticipated 
traffic and other uses, and only a 
small amount on the economic com- 
parison based on these estimates. 
Maybe it is too much to hope that 
the text book should include pro- 
cedure and detail on such methods 
of estimating. Possibly the only 
answer in a course on Engineering 
Economics is to require the student 
to obtain two separate text books. 

Carl Crandall 
Associate Professor of 
Civil Engineering 
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Electron Tube with a military mind 


With the rapid advance of airplanes, 
tanks, fast ships, and mechanized 
weapons of war, a swift, sure means 
of communication and detection is as 
important as are the new weapons 
themselves. It is provided—by electron 
tubes and electronics. 


So important is this area of military 
intelligence that RCA Service field engi- 
neers have lifted their efforts to new 
peaks. Working with our Armed Forces, 
they install and maintain such communi- 
cations systems as shortwave radio and 


portable radiotelephones. They work with 
systems of detection, such as radar. They 
help ships and planes navigate with loran 
and shoran. These engineers are the link 
between research developments made at 
RCA Laboratories—and America’s mili- 
tary strength. 

The number of RCA field engineers has 
tripled since World War II. And they serve 
where needed, wherever an electron tube’s 
“military mind” can be of military use. 

* * 
See the latest wonders of radio, television, and 
electronics at RCA Exhibition Hall, 36 West 49th 


Street, N. Y. Admission is free. Radio Corporation of 
America, RCA Building, Radio City, N. Y. 20, N. Y. 


Electron tubes are the nerve ends of 
military intelligence —in systems 

set up and maintained by RCA Service 
Company field engineers. 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

© Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations ). 

@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

© Design of component parts such as 
coils, loudspeal paci 

© Development and design of new re- 
cording and producing methods. 

© Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists, 


RADIO CORPORATION AMERICA 
World Leader in Radio — First in Télevision 
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CASTELL 


world’s finest drawing pencil 


with Genvine IMPORTED 
CASTELL lead now! 


Why wait until you graduate? 
Start using the Drawing Pencil 
of the Masters today—smooth, 
free-flowing, grit-free CASTELL, 
: accurately graded in 18 un- 
varying tones of black,7Bto9H. 


YOU CAN AFFORD CASTELL— 
because it outlasts other pen- 
cils, hence is more economical. 
In addition, you get the per- 
sonal satisfaction of superior 
craftsmanship that only 
CASTELL gives. Unlike ordi- 
nary pencils, CASTELL sharp- i 
ens to a needlepoint without be 
breaking. 


Ask for CASTELL at your book 
store. Don't allow yourself to 
be talked into using a substi- 
tute. CASTELL is a life-time 
habit for up-and-coming Engi- 
neers. 


FABER: castece 


x 4 
peNCIL COMPANY Inc NEWAR 


Interior Ballistics 
(Continued on page 8) 


the breech block and the base of 
the projectile is the sum of the 
chamber volume and the bore vol- 
ume, minus the remaining unburned 
portion of the powder: 


(4) V=V, + Ax — C(l-z)/s 
Since the weight of gas generated 

at any time is Cz, from equation 

(3) we get: 

(5) P(V, + Ax -Cn) = CzRT 

where n = 1/s —a(I-I/s)z. Now, by 


the conservation of energy, and ne- 
glecting losses, it is evident that: 


(6) Jcev(T, — T)Cz = 4%Wv?/g 
By substituting the expressions for 


T and T, in equation (6), the fol- 


lowing relation is obtained: 


(7) {Cz —P(V, 
Y, (k-1) Wv?/g 


+ Ax —Cn) = 


The above equation was first used 
by Resal in 1864. By using this with 
equations (1) and (2), it is now 
possible to find the velocity of the 
projectile and the chamber pres- 
sure at any time. Another analy- 
tical approach is to use the Newton- 
ian law of motion instead of the en- 
ergy equation. We may assume that 
the charge is moving with an aver- 
age speed one-half that of the pro- 
jectile speed. Thus: 


(8) (W + C/2)dv/dt = AP 


and with equations (1) and (2) 
and unique solution is again pos- 
sible. If the use of equation (7) or 
(8) is too complicated, everything 
may be simplified by assuming an 
equation of the projectile velocity, 
such as the Le Duc expression: 


(9) 


v= ax 


b+x 


The constants a and b are found 
experimentally, and an approximate 
solution to the general problem is 
posible with equation (8). Figure 2 
shows the variation of velocity, 
pressure, and tube strength as a 
function of projectile travel. 

The correlation of theoretical 


predictions with experimental re- 
sults is good but not perfect. It is 
here that the analytical rather than 
the LeDuc method becomes a more 
valuable tool; by adjusting one or 
more of the constants, correlation 
may be made perfect. Thus, in many 
applications, the grain form factor 
q is found to differ from its “geo- 
metric” value, indicating that 
simultaneous ignition of the grain 
surfaces is not occurring, and that 
the theory of burning only at the 
surface is also somewhat inaccur- 
ate. 


Improvements Made 

Nevertheless, analyses of this 
type have led to several improve- 
ments in gun design. Recoil of the 
gun tube can be minimized by the 
use of muzzle brakes, which use the 
momentum of the escaping gases to 
slow down recoil by turning the 
velocity of the gases through ninety 
degrees, or by allowing the gases to 
escape through the rear of the 
breech after a certain pressure has 
been reached. 

The pressure-distance curve of 
figure (2) reveals that after a cer- 
tain point, increasing the muzzle 
length does not increase the muzzle 
velocity to any great extent, be- 
cause the gas pressure has been re- 
duced by expansion. To minimize 
this expansion, the Germans have 
used a conical-shaped bore, with the 
smaller diameter at the muzzle. The 
projectile was fitted with flanges 
that folded down as it traveled 
down the bore. 


Other Propellants 

The use of other than solid pro- 
pellants is being experimented with 
also, the most notable being liquid 
oxygen as the oxidizing source. Ex- 
perimental techniques are con- 
stantly being improved by the use 
of the high-speed oscillograph and 
the high speed motion camera. The 
fininal aim, of course, of all this re- 
search is the highest possible muzzle 
velocity with the least bore erosion, 
the latter severely limiting the life 
of a gun. 

To many, it may seem unfortun- 
ate that such an apparently in- 
human science as ballistics exists. 
In defense it can only be said that 
nothing in this world is neither good 
nor evil; it is only the use that Man 
makes of it. 
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Be doubly sure when you specify pipe for 
mains to be laid under city pavements. Sure that it 
effectively resists corrosion. Sure, also, that it has 

the four strength factors, listed opposite, that pipe must 
have to withstand beam stresses, external loads, 

traffic shocks and severe working pressures. No pipe, 
deficient in any of these strength factors, should ever be 
laid in paved streets of cities, towns or villages. 

Cast iron water and gas mains, laid over a century ago, 
are serving in the streets of more than 30 cities in 
North America. These attested service records prove 
that cast iron pipe not only assures you of effective 
resistance to corrosion but all of the vital strength 


factors of long life and economy. 


STRENGTH 
is vital in pipe 
for city streets 

CRUSHING STRENGTH 


SHOCK STRENGTH 


The toughness of cast iron pipe which enables 
it to withstand impact and traffic shocks, as 
well as the hazards in handling, is demon- 
strated by the Impact Test. While under hydro- 
static pressure and the heavy blows from a 
50 pound hammer, standard 6-inch cast iron 
Pipe does not crack until the hammer is 
dropped 6 times on the same spot from pro- 
gressively increased heights of 6 inches. 


BURSTING STRENGTH 


In full length bursting tests standard 6-inch 
cast iron pipe withstands more than 2500 Ibs. 
per square inch internal hydrostatic pressure, 
which proves ample ability to resist water- 
hammer or unusual working pressures. 
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The ability of cast iron pipe to withstand j 
= external loads imposed by heavy fill and un- é i 
poet When cast iron pipe is subjected to beam 2S 
ine stress caused by soil settlement, or disturbance a 
of soil by other utilities, or resting on an ob- 
struction, tests prove that standard 6-inch cast 
iron pipe in 10-foot span sustains a load of 

{ 
} CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. re 
pth, 


PRIZE 


TAU BETA PI 


By VINCENT PARE E.P. ’51 


ESSAY 


When one listens these days to 
a discussion of engineering curri- 
cula, he finds that the topic most 
frequently brought up and most 
vigorously debated is that of liberal 
courses. 

Those who find other than dis- 
comfort in the awkwardly shaped 

f «chairs of the “Arts College” will de- 

scribe the typical engineer as an 
: uncultured, unculturable individual 
aa who thinks he is going to a trade 
i school instead of a university, and 
2 ; who will be very little of a social 
‘ asset to his community. These re- 
marks are true to a disturbing ex- 

tent. 
At this juncture one of the ac- 
cused puts down his iron-carbon 


phase diagram and informs his au- 
pdience that he and his friends might 
‘well show some interest in their 
“arts” courses were it not for the 
disorganized lectures, dull subject 
matter, and unfairly graded tests 
to which they are subjected. There 
is a definite odor of sour grapes in 
these statements, but they are 
nevertheless also true to a disturb- 


‘ing extent. 


Here then, is a situation which 
vitiates very seriously the effective- 
ness of the current liberalization of 
engineering curricula in many col- 
leges. What is to be done about 
it? Is the whole attempt worth the 
effort? There is no doubt that the 
answer to the second question is 


yes. The failures of our world to 
organize itself peaceably and the 
many unfinished struggles for social 
and economic justice going on in 
our own relatively happily organ- 
ized country are an unmistakable 
sign that more emphasis is needed 
on the non-material phases of hu- 
man development, particularly in 
the minds of such influential people 
as engineers. 

One the severe necessity for 
such an emphasis is clearly seen, 
there is no question as to whether 
or riot the engineering colleges can 
contribute toward it by improving 
their curricula. The only pertinent 
question is how to go about it, so 
as to overcome the maladjustments 
brought out in the first few para- 
graphs. 

Before attacking this problem it 
is necessary to recognize that the 
typical engineering student is a dif- 
ferent individual from that for 
which most liberal courses are de- 
signed. There is no doubt that he 
lacks much of the aptitude and in- 
terest characteristic of the success- 


(Continued on page 40) 
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| SIMPLIFIES STAFF and 


. . . dependably meets all close tolerance and fine 
finish requirements of military and civilian assemblies, 


such as clocks, instruments, fuses and timers. 


This machine is representative of the improved design 
features that make the Brown & Sharpe line of Automatic 
Screw Machines worth investigating. Write for literature. 
Brown & Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 


BROWN & SHARPE "© 


Ten Frick Compresirs “Installed the 
Roof of Sattler's Store at Buffalo 


Buffalo's ny Store Air Conditioned 


hn with Frick Refrigeration 


Sattler's Department Store, 
covering most of a large city 
block, serves up to 150,000 
i people in a single day. The 

giant store is cooled in hot 
ay weather with ten Frick ammonia 
compressors using 920 horse- 
power. Installation by Mollen- 
berg-Betz Machine Company, 
Frick Sales Representatives at 
Buffalo, N. Y. 

The Frick Graduate Training 
Course in Refrigeration and Air 
Conditioning, operated over 30 
years, offers a career in a growing 
industry. 


THE CORNELL ENGINEER 


i 
| 
| 
| 
| 
| 
| 
| 
4 
All Departments are Air Conditione a 
tt 
RICK 


It seems that many people haveamis- 
conception of the term “Abrasives.” 


To summarily describe the product 
oftheabrasive industry as only “sand- 
paper” is no less limiting than to 
define the multi-product dairy indus- 
trialist as a maker of cottage cheese. 


It is true, of course, that we do make 
“sandpaper’—from the kind you 


buy in a hardware store for general 
use at home to the kind used to 
obtain a superior ultra-low, micro- 
inch finish on a high precision 
machine or tool. As a matter of fact 
—only CARBORUNDUM makes all 
abrasive products. Bonded abrasives 
...-Such as grinding wheels, sharpen- 
ing stones and sticks. Coated abra- 


sives...such as sheets, belts, discs, 
rolls and sleeves. Grain for polish- 
ing, blasting and finishing. And a 
host of related products. Further- 
more, there is hardly a business 
or industry which does not use 
abrasives. For abrasives cover the 
tremendous range from a tool 


sharpener to a production tool. 


CARBORUNDUM 


TRADE MARK 


makes ALL abrasive products to give you the proper ONE 


Also manufacturers of Super Refractories « Porous Media « Heating Elements « Resistors « Deoxidizers 
"“Carborundum” and" Aloxite” are registered trademarks which indicate manufacture by The Carborundum Company, Niagara Falls, 7% 
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Men and Wings 
(Continued from page 12) 


an engineering firm to develop a 
twelve horsepower engine weighing 
one hundred pounds. The company 
could not fulfill the contract, so 
Manly set out to build the engine. 
He made almost all the parts him- 
self, as others refused to believe his 
demands could be met. He finally 
presented Langley with a fifty-two 
horsepower engine weighing only 
125 pounds, a fantastic 2.4 pounds 
per horsepower. This figure did not 
become common until many years 
later. 

During this time Langley built 
his ship. It was a tandem mono- 
plane having a span of forty-eight 
feet and a weight of 730 pounds. 
It was equipped with a double rud- 
der. Manly’s engine was geared to 
two propellors. The ship was to be 
launched from a houseboat on the 
Potomac by means of a catapult. 


The first test was made on Oct. 
7, 1903. As the plane, piloted by 
Manly, took off, it hit a part of the 
launching mechanism. It was de- 


flected off its course, causing it to 
crash into the river. It was fished 
out and repaired for another at- 
tempt on Dec. 8, two weeks before 
the Wright Brother’s flight. This 
time the tail structure failed and 
again it crashed. Unfavorable com- 
ment appeared in the press, and the 
War Department decided not to in- 
vest any more money in the pro- 
ject. Like those of Maxim and Ader, 
/Langley’s ship was capable of 
‘flight. In fact, it was flown under 
the direction of Glen Curtiss in 
1914. 


Wright Brothers 

Logically, we must put the 
Wright Brothers in a class, not with 
Langley, Maxim, and Ader, but 
with Chanute and the other gliders. 
The first contact Wilbur and Or- 
ville had with aeronautics was with 
a descendent of Cayley’s helicopter. 
‘They built several of their own, 
but then gave them up as childish. 
News of Lilienthal’s death started 
them thinking about flight again. 
They felt that Lilienthal and Chan- 


ute were right in seeking to solve 


TENSION CONTROL 
AND LEATHER 
make a good team 


\ERTHER BELTING 
Heedquerters for Authentic Power Transmission Dota 


41 PARK ROW NEW TORK 38 NEW YORK 


the problem of stability before at- 
tempting power flight. At first they 
experimented with box kites, and 
then in 1900 built their first glider. 
It was a biplane modeled on Chan- 
ute’s. 

Improvements Made 

But they were not content just 
to copy. They introduced two great 
improvements; the elevator, or hori- 
zontal rudder, which they placed 
in front of the wings; and the flex- 
ing of the rear edge of the wings 
so as to vary the lift on one side 
or the other to gain stability. They 
also placed the operator in a hori- 
zontal position instead of vertical. 
They built a second, larger ship 
that managed to fly 300 feet. It, 
too, was a biplane. 

But the Wrights found marked 
discrepancies between the results of 
their performances and those of the 
other gliders. According to their 
data, their flights should have been 
much better than they were. Ac- 
cordingly, they built a wind tunnel 
and began to experiment. After 
two years they decided that their 
data, correlated with that of Maxim 
and Langley, was sufficient. Late in 
1902 they built a third biplane. This 
ship proved very stable and flew 
over 600 feet. 

Finally they felt that they had 
overcome the problem of stability 
and were ready for powered flight. 
They strengthened the ship and 
added a twelve horsepower gaso- 
line engine weighing 180 pounds, 
considerably efficient than 
Manley’s engine. This drove two 
propellers by means of bicycle 
chains. The ship was launched on a 
monorail track with Orville piloting 
it on December 17, 1903. It took off 
into a twenty mile-an-hour wind 
with Wilbur running alongside to 
steady it. Once off the ground, the 
ship behaved erratically, bobbing 
up and down. After twelve seconds 
it darted downward and ended its 
flight some one hundred twenty 
feet from its start. By noon they 
had made four flights, the last of 
852 feet. The Wright Brothers had 
flown and landed undamaged. 

Men had at last succeeded in fly- 
ing. But credit belongs not only to 
the Wrights, but to Cayley, Pénaud, 
Lilienthal, and Langley, and all the 
others who laid the groundwork to 
make flight possible. It was their 
work that flew at Kitty Hawk. 
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Chemistry makes it yours! 


A whole new world of better products is being created to serve you! 


The great progress made in American chemistry has been 
in the past 30 years. . . within the lifetime of most of us. 

Versatile plastics—health-giving wonder drugs—fine man- 
made fabrics . . . they’re only a few of the modern chemical 
achievements which have opened up a whole new world of 
better living for all of us. 


Vision—75 Years Ago 


Though the greatest advances have been made within 
three decades, the foundation for this progress was laid by 
the pioneering American chemists who 75 years ago had 
the vision to form the American Chemical Society. Their 
society has grown from a handful of members to well over 
60,000—the world’s largest professional scientific organiza- 


tion. The people of Union Carbide are glad to pay tribute 


Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


to the American Chemical Society on its Diamond Jubilee, 
and on the occasion of the World Chemical Conclave. 


Union Carbide Grows With Science 
Chemistry and the related fields of physics and metal- 
lurgy have long been major interests of Union Carbide. The 
application of these sciences to producing new and better 


materials has been the backbone of UCC’s growth. 


FREE: Learn more about the interesting things you use every day. Write for 
the 1951 edition of the booklet “Products and Processes” which tells how 
science and industry use the ALLOYS, CARBONS, CHEMICALS, GASES, and 
PLASTICS made by Union Carbide. Ask for free booklet L. 


Unton CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET ([j[g@ NEW YORK 17, N. ¥. 


SYNTHETIC ORGANIC CHEMICALS + PRESTONE and TREK Anti-Freezes * BAKELITE, KRENE, and VINYLITE Plastics 
NATIONAL Carbons + EVEREADY Flashlights and Batteries * ACHESON Electrodes 


Prest-O-LirE Acetylene + LINDE Oxygen + PYROFAX Gas 
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ELECTROMET Alloys and Metals »* HAYNES STELLITE Alloys 


35 


| | 
d 
= 


GRAPHITE 


SILICON CARBIDE 


Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 


_ MAGNESIA —_ZIRCON 


LAVA CRUCIBLE COMPANY of PITTSBURGH 


Pittsburgh, Pennsylvania 


FUSED ALUMINA 


MULLITE 


Propane 

(Continued from page 14) 
cilities will also increase in number. 
If propane should be adapted for 
use in automobiles, it would be as 
easily obtained as gasoline is today. 


Redesign Necessary 

Present gasoline-fired engines can- 
not be converted to propane oper- 
ation merely by changing fuel tanks. 
Several engine changes must be 
made before propane operation is 
possible. Several large engine manu- 
facturers are now producing engines 
designed specifically for propane 
operation. At present these engines 
are for use only in the heavy com- 
mercial fields such as bus, truck, 
and tractor. However, as propane 
operation is perfected for lighter en- 
gines, it is probable that automobile 
manufacturers will fall into line, 
producing an engine designed speci- 
fically for propane operation. 

Conversion of present gasoline- 
burning truck, bus, and tractor en- 
gines to propane is now progressing 
both rapidly and successfully. Auto- 
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mobile conversion would involve es- 
sentially the same steps as those 
now being used in converting these 
heavy-duty engines. 


Conversion Steps 


The first step in conversion is re- 
moval of the conventional gas tank 
and installation of a welded steel 
propane tank capable of withstand- 
ing pressures up to 500 psi. (One 
conversion unit now on the market 
provides for either gasoline or pro- 
pane operation from separate fuel 
tanks. Opening and closing tank 
valves to the carburetor gives the 
operator a choice of either of the two 
fuels for engine operation. However, 
economies realized from straight 
propane operation are partly elimin- 
ated when using this conversion 
since the engine must be so designed 
that it can efficiently burn either 
propane or gasoline). This pressur- 
ized tank contains the necessary 
filling and safety valves. In addition, 
a safety valve in the fuel line auto- 
matically shuts off the fuel supply 
if a sudden drop in line pressure oc- 


curs due to a rupture somewhere 
between the tank and intake mani- 
fold. 

Next in line along the supply line 
from tank to manifold is a liquid 
filter designed to eliminate all 
foreign matter possing through the 
fuel line. After filtering, the liquid 
propane (still at tank pressure) en- 
ters the primary or high pressure 
regulator. Here the gas is reduced 
to a uniform pressure of approxi- 
mately 8 psi gage. The resulting 
low pressure gas then feeds into the 
vaporizer where hot water from the 
engine block directed around the 
vaporizer changes the propane to a 
dry gas. The third step in the fuel 
passage from tank to cylinders is 
the final or low pressure regulator. 
Its purpose is to further reduce the 
vaporized propane pressure to 
slightly below 1 atmosphere. Basic- 
ally this low pressure regulator 
serves the same purpose as the float 
bowl of a standard gasoline car- 
buretor. It also contains the engine 
idling mechanism. Actuated by the 


(Continued on page 38) 
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YOU COULD EXPRESS THIS PROBLEM AS 


(‘émperature ) x (Corrosion) x (Fabrication) 


Cost 


The day after VJ-Day, engineers from a lead- 
ing appliance manufacturer showed us plans 
for their postwar refrigerator with a great 
new feature—a king-size freeze chest. But the 
size increase threatened prohibitive costs. 
And no combination of metals so far had 
satisfied the requirements: Fast heat trans- 
fer; corrosion resistance; ease of fabrication. 
They asked, ‘Can we do it economically in 
aluminum?” 

Now the freezer is simply a sheet metal 
box with passageways around it to conduct 
the refrigerant. Knowing that aluminum is 
an excellent conductor of heat, we su 
that the evaporator be made by brazing 
aluminum tubing to aluminum sheet. ‘Sounds 
good,” they said and together we started 
designs. 

Aluminum Research Laboratories found 
the answer to the first important question: 


ALUMINUM 


Aluminum is compatible with most com- 
monly used refrigerants. 

Alcoa’s Process Development Shops sug- 
gested an amazingly simple fabrication 
process, “Place the tubing on flat brazing 
sheet and furnace braze the assembly. Then 
form the unit into box shape.” The first 25 
units were made in this manner—a process 
so practical and economical that it hasn’t 
changed since. You’! find aluminum freezers, 
formed by this method, in a great many re- 
frigerators today. 

his case is typical of the Bar Alcoa 
men undertake and solve. Throughout the 
Alcoa organization, similar challenging jobs 
are in progress and others are waiting for 
the men with the imagineering ability to 
solve them. 

ALUMINUM COMPANY OF AMERICA, 1825 
Gulf Building, Pittsburgh 19, Pennsylvania. 


COMPANY 
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Propane 

(Continued from page 36) 
partial vacuum created by the 
downward stroke of the piston, the 
regulator valve opens sufficiently 
to allow just enough fuel to pass in- 
to the carburetor. 

The fourth and last step in the 
process is carburetion. Working 
closely with the low pressure regu- 
lator the carburetor takes the dry 
gas and combines it proportionately 
with air to give a wide range of fuel 
mixtures. Carburetors designed for 
propane operation may be mounted 
either in updraft or downdraft posi- 
tion since the fuel is a dry gas. 

In addition to this fuel supply 
system, complete propane engine 
conversion also requires several mo- 
tor modifications. In order to take 
advantage of the high octane rating 
of propane, a new high compression 
cylinder head must be installed and 
the compression ratio should be pro- 
portionately raised. Recommended 
compression is from 100 to 150 psi 
gage, depending on cylinder char- 
acteristics of the particular engine. 


Ignition timing must be tested and 
reset if necessary. Colder spark 
plugs are usually necessitated by 
the compression change. The intake 
manifold is replaced by a specially 
designed “cold” propane manifold. 

The complete propane conver- 
sion ranges in price from $200 to 
$300. This may sound like a large 
investment. However, initial con- 
sumer reports indicate that savings 
on fuel, oil, and maintenance bills 
will return this investment within 
one to two years. 

The propane motor fuel market 
has successfully passed through the 
neophyte stage of development and 
is closing in on the highly competi- 
tive gasoline market. Of course, the 
usual “kinks” characteristic of such 
a new application remain to be 
ironed out. Nevertheless, ingenuity 
and research have placed a new and 
better high octane fuel at the dis- 
posal of internal combustion engine 
operators. The promise of lower 
costs and better over-all engine op- 
eration seem to assure its perma- 
nence in that field. 
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enced slide rule manufacturer. 


KEUFFEL & ESSER CO. 


est. 1067 


NEW YORK * HOBOKEN, N. J. 
Chicago ® St. Lovis * Detroit * San Francisco * Los Angeles * Montreal 
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@ There’s a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beginner or the exacting require- 
ments of professionals, all K&E rules feature “built in’ accuracy 
and reflect the skill and craftsmanship of America’s most experi- 
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processed into small round lumps. 

These are nodules containing 64 
per cent iron, are already being pro- 
duced at the rate of 200,000 tons 
per year at the Aurora, Minnesota 
plant of the Erie Mining Company. 
The steel industry expects the pro- 
duction figure to be raised to equal 
present ore output by the time the 
Mesabi’s high grade ore is exhaust- 
ed. 


Hay Fever Relief 

Sufferers of asthma, chronic colds 
and hay fever may, at last, find some 
relief by using new ion controllers 
which make indoor air similar to 
outdoor air at its best. 

Although the medical profession 
has known for some time that nega- 
tively ionized air breathed by hu- 
mans has a therapeutic effect on 
certain ailments, it has only been 
recently that scientists have devel- 
oped a method of providing nega- 
tive ions without objectionable 
ozone and nitrous oxide. 

Devices known as ion emitters are 
arranged to filter out positive ions 
while negative ions are carried into 
the room by air currents passing 
through the units. The principle of 
the heater is simply that stale air is 
drawn in through the bottom of the 
unit and the ion rectified air is re- 
leased through the top. 

Research studies were commenced 
on this project in 1939 at Stanford 
University Electrical Engineering 
School of Palo Alto, in conjunction 
with engineers of Wesix Electric 
Heater Company. Tests have shown 
that the new type of radiant con- 
vection type heaters, operating on 
ordinary house current, generate 
these necessary ions without harm- 
ful effects. A simple means for 
screening out positive ions and se- 
lecting negative ions for distribution 
in the household has also been de- 
veloped. 

Very stimulating results have 
been uncovered by research in this 
field. The project has uncovered so 
many unlooked-for effects, that con- 
trolled clinical investigations are 
now being sponsored at five recog- 
nized universities and medical 
schools throughout the country. 
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In the new Westinghouse Educa- 
tional Center, engineers and scien- 
tists who are top-ranking men in 
their field explain the company and 
show how your college training 
will be used. You have a voice in 
choosing the field for which you are 
best suited from the many that are 
available at Westinghouse. 


The 
Westinghouse 


Time is precious to you. False starts, second guessing and indecision 
are costly. 


We have devoted years of study to develop dependable ways to help 
you get set in the right career. 

The Graduate Student Training Program is the result. This is the 
medium for orientation and training of technical and professional men 
coming to Westinghouse from colleges. From this training program come 
most of the key personnel in technical, commercial and supervisory 
positions throughout the company. 


This program gives an understanding of Westinghouse, its products 
and operations; shows how your college training may be applied at 
Westinghouse; and helps each man, with the assistance of trained coun- 
sellors, to find the type of work for which he is best fitted. 


The result pays off... to you... to us. For more information about 


the Westinghouse Plan, send for a copy of our book—‘“Finding Your 
Place in Industry”. A copy will be sent without obligation. G-10166 


EDUCATIONAL DEPARTMENT 


To obtain copy of 
“Finding Your Place in Industry”, consult Placement 


District Educational Co-ordinato: 


Westinghouse Electric Corporation 


Westinghouse 


Name___ : 
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Mixed Flow Pumps 


° pumps like these 
World Wor, i. 


SIZES: : 12” to 60” dia. Discharge 


CAPACITIES 3,000 to 150,000 GPM. 


For dry dock unwatering, condenser and evaporator 
circulating, sea water processing — for practically every 
naval pumping service — you'll find that a Morris Mixed 
Flow Pump handles the job efficiently, quietly, dependably. 

Liquids are directed to the impeller eye without the use 
of troublesome guides or diffusion vanes. The simple design 
of the casing permits free, smooth flow with minimum 


eddying and turbulence. 
Built in both horizontal 


and vertical types. Write for 
Bulletin 178. 


@ Typical Morris 
54” Vertical Mixed 
Flow Pump designed 
for 130,000 gpm. 


PORTABLE HYDRAULIC DREDGES 


. . « for dredging filled-in harbors, etc. Individually 
designed and built by Morris. Ask for Bulletin 177. 


John C. M Jr., 
Srecative ice-President MORRIS — 
Baldwins N.Y. 


| Branch Offices in Principal Cities 


Tau Beta Pi 
Prize Essay 
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ful liberal arts student; otherwise 
he likely would not be in engineer- 
ing. 

Yet it is fundamental that his 
interest must be captured if he is 
to be induced to think about non- 
technical issues. This can be done 
by emphasizing those aspects of 
the subject matter which appeal to 
his self-interest and his relatively 
systematic, quantitative ways of 
thinking. 

For example, in studying psy- 
chology the engineering student 
cares little for such topics as per- 
ception, consciousness, vision, and 
hearing, but would have much more 
use for a study of interpersonal re- 
lationships and group dynamics, 
which will help him in his future 
personal and social relationships. 
The former topics are desirable sub- 
ject matter for those who plan to 
study psychology more deeply, but 
are completely irrelevant to the pur- 
pose considered here. 

Another course commonly re- 
quired for engineering students is 
economics. The textbooks used for 
one such course are of high-school 
level and not up to date; presum- 
ably the lecture material is of the 
same description. In any case the 
subject would be much more stimu- 
lating if approached from the stand- 
point of money flows between sec- 
tors of the economy, with empha- 
sis on the successful operation of 
the economy as a whole. There 
should be extensive discussion of 
recent and current problems and 
measures for dealing with them. 

These examples have been given 
as suggestive of the sort of improve- 
ments that might be made. In ad- 
dition a considerable improvement 
can be effected by allowing time 
for at least a few elective liberal 
courses. In short, an engineering 
curriculum cannot be designed by 
merely juggling requirements in al- 
ready available courses. A creative 
approach is required, which takes 
into account the interests and capa- 
bilities of the student. Only when 
this is done can a liberalized curri- 
culum go far toward achieving its 
purpose. 
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M.E.’s AT DU PONT 


Diversity of chemical products spells 
opportunity for the mechanical engineer 


Students of mechanical engineering 
sometimes assume there is litt'e op- 
portunity for them in the chemical 
industry. In fields where products are 
made in more or less standardized 
equipment, this may be co. 

But in a company like Du Pont 
which operates in many fields of in- 
dustrial chemistry—where products 
are made at pressures over 15,000 
pounds per square inch as well as in 
vacua low as two millimeters of mer- 
‘cury—mechanical engineers are in 
heavy demand. 

What jobs do they fill at Du Pont? 
Literally hundreds, not including the 
normal run of mechanical engineer- 
ing work such as design of standard 
equipment, scaling up from blue- 
prints, ete. 

For example, here are some of the 
problems encountered in the manu- 
facture of nylon yarn alone: 


1. Nylon polymer, a poor thermal 
conductor, is melted by a contact sur- 


The compression stages of these 50 ion/day 
hypercompressors (15,000 p.s.i.) for nitrogen, 

hydrogen, etc., were designed by Du Pont me- 
chanical engineers. 
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face grid at 550°F. The polymer de- 
composes slowly at this temperature, 
and there is a major heat-transfer 
problem. Many types of melting grids 
had to be designed before one proved 
satisfactory. 


2. The molten polymer is pumped to 
spinnerets under pressures over 1000 
pounds per square inch. With nylon 
a3 the only lubricant, the pumps must 
operate continuously at 550°F. Spe- 
cialized problems in sealing, gasket- 
ing and materials of construction are 
inherent in this operation. 


3. The melt is forced through mul- 
tiple holes (diameters of 7 to 22 thou- 
sandths of an inch) in a special alloy 
dise. They must be made to conform 
to “‘jeweler’s specifications.” 


4. The emerging fibers are cooled in a 
specially designed ‘“‘air conditioned” 
chimney. Precise control is essential 
in this critical operation. 


5. The fibers are wound on spools at 
surface speeds around 1000 yards per 
minute. Design calls for constant 
change in speed so that there is no 
localized stretching or relaxation of 
the fiber. 


6. Finally, the fiber is drawn about 
400% and wound on spools traveling 
at 5000 feet per minute. Bearing lu- 
brication and dynamic balance pre- 
sented important design problems. 

These are but a small part of the 
mechanical engineering problems 
arising in the manufacture of a single 
product by only one of Du Pont’s ten 
manufacturing departments. Literally 
hundreds of other products, ranging 
all the way from cellulose sponges to 
metals like titanium, present similar 
challenges. So long as new processes 
continue to be sought and old proc- 
esses improved, there will be impor- 
tant work for the hand and mind of 
the mechanical engineer, 


Ralph C. Grubb, B.S.M.E., Tennessee ’51, 
and Paul D. Kohl, B.S.M.E., Purdue °46, 
study characteristics of a super-pressure pump 
(75,000 p.s.i.) designed by Du Pont engineers 
and made in Du Pont shops. 


Heat-transfer smoltiing in the design of new 
fiber-spinning equipment are investigated by 
J. C. Whitmore, B.S.M.E., Virginia °44, 
M.S.M.E., Delaware ’49, and L.B. Collat, 
B.S.M.E., Georgia Tech 


Uniquely designed adapter for a screw ex- 
truder under study by Ralph J. Covell, B.S. 
M.E., Purdue ’49, and John F. Bowling, 
B.S.M.E., Purdue’41. The adapter heats, fil- 
ters and forms polymer into filaments. 


Send for your copy of “The Du Pont Company 
and The College Graduate.” Describes oppor- 
tunities for men and women with many types of 
training. Explains how individual ability is recog- 
nized and rewarded under Du Pont plan of 
organization. Address: 2521 Nemours Building, 
Wilmington, Delaware. 
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BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


Entertaining, Informative — Listen to “Cavalcade of 
America,” Tuesday Nights, NBC Coast to Coast 
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safety, jet engine performance, 
parachute stabilization and aircraft 
takeoffs under heavy load from 
small fields. 


Aero Papers Presented 

Scientists associated with aero- 
nautical research at Cornell Univer- 
sity contributed three of ten papers 
by American authors at the third 
international conference of the 
American Institute of the Aeronau- 
tical Scientists and Royal Aeronau- 
tical Society of Great Britain in 
September. 

The American papers and ten 
others by British authors were 
given at the joint sessions in Bright- 
on, England, September 3-14. 

William Milliken, head of the 
flight test section at the Cornell 
Aeronautical Laboratory, Inc., in 
Buffalo, is the author of a study of 
“Dynamic Stability and Control of 
Aircraft.” Another, on “Aerody- 
namics of Wing Body Combina- 
tions,” 1s a joint effort of A. H. Flax, 


head of the areodynamics section 
at Buffalo, and assistant, William 
Lawrence. A third paper, on “Flight 
Safety,” is by Jerome Lederer, di- 
rector of the Daniel and Florence 
Guggenheim Aviation Safety Center 
at Cornell. 

Dr. Theodore P. Wright, vice 
president for research at Cornell 
and president of the Aeronautical 
Laboratory, represented the labora- 
tory at the sessions. 


Argentine Scholarship 

An Argentine student will attend 
Cornell University each year with 
the help of a new scholarship es- 
tablished by the Cornell Club of 
Buenos Aires, Argentina. 

The club, under the leadership of 
President Ernesto Lix-Klett, Cor- 
nell ’08, has set up a fund that will 
provide the full living expenses of 
the student. Cornell will give free 


-tuition under its foreign student 


tuition scholarship program. 

Lucio Ramon Ballester of Buenos 
Aires has been selected for the schol- 
arship for 1951-52. He completed 
his undergraduate work at the Uni- 


versidad Nacional de Buenos Aires 
and has been admitted to Cornell 
as a graduate student in industrial 
engineering. 


Materials Building 

Gifts of $1,175,000 toward a 
$1,736,000 Materials Testing and 
Processing Laboratory under con- 
struction at Cornell University were 
announced at the initial meeting of 
an alumni commtitee formed to seek 
funds for the engineering center. 

“Completion of the units in early 
1953 will enable the engineering col- 
lege to undertake new defense re- 
search,” according to Dr. S. C. Hol- 
lister, dean of the college. 

The sponsoring committee has 
Walker L. Cisler °22, of Detroit, 
executive vice president of the De- 
troit Edison Co., as chairman. Its 
goal is $736,000 to add to gifts of 
$1,000,000 made to the Engineer- 
ing Development Fund over the 
past several years by alumni, other 
individuals and business, and indus- 
trial concerns. 

Results reported to date leave a 

(Continued on page 44) 


Waterproof Black 
Ink, available with 
either dropper or 
curved quill stopper. 
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271 NINTH ST., B'RLYN. 15, N.Y. 


INK CO., INC. 


rode; finest genuine leather hand-stitched case; “‘instan- 
taneous” readings. Engineers who know specify — 


BUY 


SAGINAW, MICHIGAN + New York City + Barrie, Ontario 


FOR ACCURATE, LONG MEASUREMENTS 


SELECT THE 


CHROME-CLAD 


“ANCHOR” 
STEEL TAPE 


Popular for heavy duty 
work on oil field, steel 
mill, or heavy construc- 
tion jobs. Built with 
greater durability and un- 
usually large easy-to-read 
figures. The Anchor fea- 
tures: patented Chrome- 
Clad non- 
glare finish 
that won’t 
chip, crack, 
peel or cor- 


TAPES © RULES + PRECISION TOOLS 
FROM YOUR HARDWARE DEALER 


THE LUFKIN RULE CO. 
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How to open a can of fog 


The pilot pushes a button on the instrument 
panel. 

And instantly, from metal tanks fixed to a 
warplane’s fuselage, thick streams of artifi- 
cial fog pour forth. 

Today it is possible for a fast plane to 
obscure an Army division or a Navy squad- 
ron in a matter of seconds. For scientists 
and engineers at Corning Glass Works, 
working with the Armed Forces, have devel- 
oped a new way to open a can of fog. 

A specially engineered disc of one of the 
tough Corning glasses is used to form the 
end of the metal fog chamber. In the center 
of this glass disc, which is sealed to the 
metal can, is a percussion cap—connected 
electrically with the plane’s instrument panel. 

When the pilot pushes the button, the per- 


cussion cap is detonated, breaking the glass 
disc and opening the end of the cylinder. 

Since the containers have to be stored at 
depots scattered from the tropics to the polar 
regions, the discs are made of heat- and cold- 
resistant glass which sudden temperature 
changes won't break. The glass has to be 
strong to prevent releasing the fog-making 
ingredients prematurely. 

And the discs are made so that they will 
break evenly and completely from the force 
of the exploding percussion cap. 

The design for this strong, heat-resistant 
glass disc that will break in a predetermined 
way is only one of the more than 37,000 de- 
signs for glass products developed by Corning 
engineers in a full century of glass-making. 


Today, throughout industry — Corning 


means research in glass, research concerned 
with making glass do countless jobs never 
thought possible before. 

Glass, as made by Corning, is a material 

of limitless uses. That’s a good thing to re- 
member when you're out of college and con- 
cerned with new products and processes or 
improvements in old ones. 
Then, if you think glass can help, we hope 
you'll write us before your planning reaches 
the blueprint stage. Corning Glass Works, 
Corning, New York. 


CORNING 


pans research in glass 7 


1851-100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL—1951 
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What is 


PRODUCT UNIFORMITY 


in a bearing 


Take any lot of SOF 
Bearings of a specific size 
and type, and you won’t 
find one differing from 
the other: This uniform- 
ity of product is your 
assurance of getting the 
right bearing in the right 
place every time. SIS 
Industries, Inc., Phila. 
32, Pa. 7179 


For comptete information write 
today for booklet, “Engineering 
at Arma.” Engineering Division, 
Arma Corporation, 254 36th 


"A CAREER 
on the 


FRONTIERS 
OF SCIENCE” 


“Stake out your life work 
on a frontier,” a wise man 
once advised. “Ally yourself 
with a promising field, and 
grow with it.” 

Arma Corporation offers 
such opportunity. With an 
unusually high ratio of en- 
gineers and physicists, in 
war and peace Arma spe- 
cializes in solving complex 
electronic design and de- 
velopment problems for our 
Armed Forces and industry 
—problems in the new and 
coming realms of instru- 
mentation and automation. 


Ball and Roller Bearings 


Street, Brooklyn 32, N.Y. 
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balance of $561,000 to be obtained 
through the efforts of the commit- 
tee. 

Construction of the engineering 
units began in March. They will be 
named for Dr. Robert H. Thurston, 
first president of the American So- 
ciety of Mechanical Engineers, who 
was Director of Mechanical Engi- 
neering at Cornell from 1885 until 
his death in 1903, and Dexter S. 
Kimball, professor emeritus, who 
was the first Dean of the Univer- 
sity’s College of Engineering. 

Thurston Hall will have facilities 
for work in problems of stresses and 
the testing of engineering materials 
and structures. Kimball Hall will 
contain machine shops and equip- 
ment for teaching and research in 
tool design, plant layout and or- 
ganization, production techniques 
and time-and-motion studies. 


Hollister On Cover 
A photograph of Dean S. C. Hol- 
lister of the College of Engineering 


4a 


at Cornell was the cover picture for 
the August 9 issue of Engineering 
News Record magazine. 

Dean Hollister, the newly elected 
president of the American Society 
for Engineering Education, is de- 
scribed as “prime mover in the 
drive to assure an adequate supply 
of trained civil engineers to man 
the nation’s defense effort and keep 
its civilian plant in prime condi- 
tion.” 

Cottrell Elected 

Prof. C. L. Cottrell of the School 
of Electrical Engineering at Cornell 
has been elected chairman of the 
Central New York Section of the 
Illuminating Engineering Society. 
He will be installed October 5. 

At the same meeting, the group 
will officially mark its change in 
status from “chapter” to “section” 
of the national organization. The 
new charter will be presented by 
Prof. E. M. Strong of the School of 
Electrical Engineering, vice presi- 
dent of IES. 

Both Professor Cottrell and Pro- 
fessor Strong will attend the annual 
technical conference of the IES in 


Washington, D. C., during the week 
of August 27. 

Professor Cottrell specializes in 
problems of vision and illumination. 
His paper on “Measurement of Visi- 
bility,” presented at the IES meet- 
ing in Pasadena last August, ap- 
peared in the February issue of II- 
luminating Engineering. 


Hydraulics Paper 

A technical paper on hydraulics 
by Prof. Melville S. Priest of the 
School of Civil Engineering at Cor- 
nell has been published by the En- 
gineering Institute of Canada. 

The paper, “Air Entrainment by 
Water in Steep Open Channels,” is 
the third in the Institute’s series of 
technical studies in engineering. 

“The design of high-velocity 
channels has hitherto been based 
largely on experience and _ rule-of- 
thumb,” according to the Institute. 
Professor Priest, it said, presents a 
theoretical solution which should 
“be of interest to all engineers who 
design spillways and other hydraulic 
structures where high velocities may 
occur.” 
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Faster Fighting Finishes 


CHEMICAL PROBLEM.. 


... protective coatings for defense 
and other hardworking uses which 
dry extremely fast, speed produc- 
tion, and last long in service. 


SOLUTION... 


. . . Special lacquers made by 
Hercules customers with nitrocel- 
lulose and other ingredients de- 
veloped through Hercules re- 
search. Widely accepted over 
the years for automobiles, furni- 
ture, and other metal and wood 
products for its fast dry, economy, 
and beauty, lacquer today is a 
better finish than ever. 
Now—with the development of 
a hot-spray process—lacquer 
made with special Hercules resins 
and nitrocellulose can be sprayed 
On in almost double the thickness. 


COLLEGE MEN... 

This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. For further infor- 
mation, write for 28-page book, 
“Careers With Hercules’’. 


Hercules’ business is solving problems by chemistry for industry... 


. . - paint, varnish, lacquer, textiles, paper, rubber, insecticides, adhesives, soaps, detergents, 
plastics, to name a few, use Hercules synthetic resins, cellulose products, terpene chemicals, 
rosin and rosin derivatives, chlorinated products, and other chemical processing materials. 
Hercules explosives serve mining, quarrying, construction, seismograph projects everywhere. 


HERCULES POWDER COMPANY 968 Market St., Wilmington, Del. 
_, Sales Offices in Principal Cities 
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PROBLEM—You are designing an electric clock for auto- 
mobiles. The clock itself is completed. To set the clock, 
the spindle which turns the hands must be pushed in against 
@ spring pressure and then turned—and, of course, when 
the clock is installed, this spindle is back under the dash- 
board. You want to provide a means for pushing and 
turning the spindle from a point that is easy to get at. 
How would you do it? Tah 


THE SIMPLE ANSWER—Use an S.S.White flexible shaft 
The illustrations show how one manufacturer does it. Re- 
gardless of where the clock is mounted, the flexible shaft, 
available in any length, makes it possible to put the hand- 
set knob in the most convenient spots. 


x 


This is just one of hur- 
dreds of power drive 
and remote control 
problems to which §.S. 
White flexible shafts 
are the simple answer. 
That's why every engi- 
neer should be familiar 
with the range and 
scope of these ‘Meta! 
Muscles"'* for mechani- 
cal bodies. 


“Trademark Reg. U. S. Pat. Off. 
and elsewhere 


FOR YOUR CONVENIENCE! 


THE CORNELL CO-OP BOOKATERIA 
BARTON HALL NEAR EAST DOOR 


Textbooks for all courses 
Used books when available 
Notebook Covers Fillers 
Spiral Notebooks 
SELF-SERVICE NO WAITING 


OPEN SEPT. 15 to 22 
9 A.M. TO 5 P.M. 


THE CORNELL CO-OP 


BARNES HALL ON THE CAMPUS 


Our main store — everything for the 
student. 

Open evenings and every day until 
the rush is over. 


The Co-op 10‘< Trade Dividend Is Given at Both 
Stores. You Don’t Have To Stand In Line To Buy 
Your Books This Year. 


WRITE FOR BULLETIN 


It gives essential facts and engineer- 
ing data about flexible shafts and 
their application. A copy is yours 
free for the asking. Write today. 
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INDUSTRIAL DIVISION 
DENTAL MFG. CO. Gi Dept. C, 10 Gast 40th Se. 
NEW YORK 16, W. Y. 


NORTON 
Printing Co. 


317 E. State St. 
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ENGINEER _in charge of 
OPPORTUNITIES 


by HERBERT J. RASS, Manager, Employment Depattment 
ALLIS-CHALMERS MANUFACTURING COMPANY (Graduate Training Course 1942) 


\ 

HERBERT J. RASS 
AYBE that’s a far-fetched way of 
putting it—but I am an engineer 
(Marquette 1941, Electrical Engineering) 
and a great many men do pass through 
the Employment Department to oppor- 
tunities with Allis-Chalmers. I did the 

same thing myself. 


During my last two years at Marquette 
in Milwaukee I worked as a cooperative 
student at Allis-Chalmers on the electrical 
test floor, in electrical product depart- 
ments on both design and application 
work, and in the shops. When I graduated, 
1 continued in the Graduate Training 
Course, on training location with what is 
now the Employe Relations Department. 
After six months—opportunity came 
around to look me up. The Company 
officer in charge of Industrial Relations 
talked to me about personnel work and 
asked if I'd like to go on with it as a 
career. 


Liked Working With People 


By that time I'd seen a lot of the Company, 
both product design and manufacturing, 
and I knew I liked working with people 
better than with machines, so it was just 
the break I wanted. During the war I was 
in the shops on personnel work, got a 


thorough grounding on operations carried 
on throughout the plant, and made many 
contacts. In 1950 I was made manager of 
the Employment Office. 


Recruiting engineers for the Graduate 
Training Course is one of our functions, 
and perhaps this is a good place to tell 
something about the course. 


The course here is actually tailor-made 
for each man, and you help plan it. You 
can work it out to get concentrated train- 


This is a 


Giant spiral casing for hydro power project is one way of showing that Allis-Chalmers 
can build them big. 


ALLIS-CHALMERS 
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ing and experience in almost any phase of 
work that you want . . . even go on and 
get advanced degrees. Or, like so many 
of us, you may use it as an opportunity to 
get experience with many phases of the 
Company’s operations. 


Industry’s Broadest Range 
There are over 75 training locations for 
Graduate Training Course engineers at 
Allis-Chalmers’ Milwaukee Plant alone. 
They include research, design and sales 


application on a wide range of products 
such as motors and generators, crushing, 
cement and mining machinery, steam and 
hydraulic turbines, centrifugal pumps, 
transformers, electronic equipment and 
milling machinery. 

That’s only part of it. You can go into 
the shops and manufacturing end of the 
business—work in planning and produc- 
tion control, personnel, time study, wage 
determination and labor relations. Or, 
there’s laboratory and research, purchas- 
ing, advertising, sales training, export sales. 
Somewhere during the two-year course 
you're going to get a start in the work 
that suits you best. If you have the stuff, 
opportunity is going to come your way. 

If you’d like more information about 
the Graduate Training Course, stop in for 
a visit at your nearest Allis-Chalmers 
district or regional office—or write for 
literature. 


Allis-Chalmers Manufacturing Company, 
Milwaukee 1, Wisconsin 
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ODE TO MY SLIDE RULE 


Women are always babbling 

Of dates and drinks and dresses, 
Which doesn’t help at all when I’m 
Computing strains and stresses. 
My slide rule conquers everything 
From cale to sines to surds, 

And helps me do my work without 
An avalanche of words. 


To hell with women’s wanton ways, 
With eyebrows, lips and curls. 
My little log-log-polyphase 
Is worth a dozen girls. 

(Obviously this fellow is unac- 
quainted with the finer things of 
life. ) 


“Why did you have one side of 
your car painted red and the other 
blue?” 

“It's a swell idea. You ought to 
hear the witnesses contradict one 
another.” 


Her hand torched mine—sensation. 

Her hair was close—contemplation. 

Her lips brushed mine—temptation. 

Footsteps in the hall—DAMNA- 
TION! 


The young man knew his girl 
could keep a secret because they 
had been engaged three weeks be- 
fore he knew anything about it. 


Flattery is 90°% soap. 
Soap is 90°% lye. 


Thermo Prof: “Who's smoking in 
the back of the room?” 

ME: “No. one—that’s just the 
fog we're in.” 


Wife (to her drunk husband): 
“Let's go to bed.” 

Hubby: “Might as well... I'll 
catch hell when | get home any- 


way. 


Coed: “Don’t you love driving 
on a night like this?” 

ChemE (or any E.): “Yes, but I 
thought I'd wait till we got farther 
out in the country.” 


He isn’t stiff 

~~ -Who from the floor, 
Can lift his head 
And bellow, “MORE.” 


House dick on phone: “Are you 
entertaining a man up there?” 

Dora: “Just a minute and I'll ask 
him.” 


Breathes there a Chem.E. with 
soul so dead 

Who never to himself hath said, 

(While he is entering Baker Lab): 

“Phee-ew!” 


Fortune teller: “You will be un- 
happy until you’re forty.” 

Gretchen: “And then?” 

Fortune Teller: ,“You'll get used 
to it.” 


There was once a freshman (in 
Arts) who thought a logarithm was 
a lumberman’s song. 


Love is one game never called 
on account of darkness. 
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Sven got into the mine elevator, 
chuckling out loud. 

“What's the joke, Sven?” asked 
the mine foreman. 

“Ay ban have a good joke on 
Ole,” he replied. “Ay just find out 
that Ole pay my wife five dollars to 
kiss her and | do it for nothing.” 


An ancient professor in an art 
gallery was gazing intently at a 
portrait of a shapely girl, clad in 
a few strategically placed leaves. 
The title of the portrait was 
“Spring.” Suddenly the voice of his 
wife snapped, “Well, what are you 
waiting for, Autumn?” 


She: “My dad is an engineer. He 
takes things apart to see why they 
won't go.” 

He: “So what?” 

She: “You better go.” 


Beggar: “Got a nickle for a cu 
of coffee, bud?” 

ChemE: “Oh, I'll manage some- 
how, thanks.” 


October Brain Teasers: 

(1) How may a _ twelve foot 
square rug be cut in two and only 
two pieces so that when sewn to- 
gether again, a nine by sixteen 
foot rug is formed ? 

(2) Assume that you have a set 
of dominoes, each dominoe being 
ene inch by two inches, and that 
you also have a chess board, in 
which each square measures one 
inch square. If the two corner 
squares diagonally opposite on the 
board are left uncovered, can you 
then arrange the dominoes so that 
the remainder of the board is en- 
tirely covered? If not, why not? 


Answers next month. 
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DRAWINGS ARE COPIED FAITHFULLY. Photocopying 
reproduces engineering drawings, data, specifications, 
with high speed, utmost accuracy and in any quantity. 
Bright copies can be made from dimmed material. 

Originals are saved from wear and tear. 


|, oe is but one of the unusual abili- 
ties of photography which are important 
in engineering and other professions and 
businesses alike. Through its speed it can 
provide movies that slow down action 
which would be far too fast for eyes to 
follow. Through radiography it checks 
castings, welds, and assemblies without 
destroying the part. 

And so it goes all through the profession. 
You find photography saving time, im- 
proving products and procedures, simpli- 


fying processes. IMPORTANT RECORDS PRESERVED. With microfilming, 
engineering drawings and valuable records can be 
Eastman Kodak Company, Rochester 4, N. Y. preserved with every detail intact. The film 


can be stored for easy reference in 98% less filing space 
than the originals would require. 
College graduates in the physical sciences, 


engineering, and business administration regu- 
larly find employment with Kodak. Interested 
students should consult their placement office 
or write direct to Business and Technical Per- 
sonnel Department, Eastman Kodak Company, 
343 State Street, Rochester 4, N. Y. 


Send for 
this FREE 
Book 


: INSTRUMENT READINGS RECORDED. Fleeting traces of 
It tells how photography is used to: the galvanometer mirror or cathode-tube beam 4 

Speed production + Cut engineering time can be recorded for studv and analysis. Move- _@ 
Assure quality maintenance * Train more ment too fast for the eye is caught 
workers faster + Bring new horizons to research accurately by photography. 
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Admin, 15% Otheclobs,7% 


Research—Development, Design, Production, Application Engineering, 60% 


Marketing, Sales, 20% Other Jobs, 20% 


What happens to all the college graduates 
General Electric hires? 


About 55 per cent of the graduates of General Electric's 
Business Training Course are now making their careers in 
accounting and auditing work. About 17 per cent are in 
marketing; 15 per cent in administrative and management; 
3 per cent in advertising; 3 per cent in manufacturing; 
with 7 per cent in fields ranging from purchasing to 
employee relations. 

the more than ten thousand engineers and other 
specialists at General Electric, about 60 per cent are in 
some phase of engineering or research, with 20 per cent in 


marketing, and the other 20 per cent in manufacturing, 
purchasing, etc. 

Figures like these help to prove that there are no fixed 
paths for college graduates at General Electric. The grad- 
uate who enters a G-E training program doesn’t commit 
himself irrevocably to one type of work. 

It’s a G-E tradition to encourage the newcomer to look 
around, try several different assignments on for size, find 
the kind of job which he believes will be most satisfying 
and to which he can make the greatest contribution. 
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